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Gremlin ’87 



We're being swamped by news ol all the planned releases 
from Gremlin, as well os the reappearance of Monty Mole Jack 
The Nipper, ond Thing on o Spring, Gremlin hone also plunged 
trio the licensing game and are working on games based on 
Death Wish III (which should be easy to program, since they 
wont have to animate the Charles Bronson sprite). Basil The 
Great Mouse Detective, and the comic strip character. Mask. 

Also about to appear is Krakoui. a sort of cross between 
Space invaders and Breakout, then there's the Samurai Trilogy 
(yet another martial arts game) and Star Games, a compilation 
tape that puts together Way at The Tiger, Beach Head 2. Barry 
McGuigan's Boxing and Rescue on Fradatus These last three 



iiga 

titles will ali be awiliable tor £9,95, 



Melbourne Mystery 



undeterred by the fact thai 
ihey've just been gobbled up 
by Mastertronlc. Melbourne 
House Ore carrying on as usual 
and ore oboui to release The 
Mystery of Ark ha m Manor. The 
game casts you as an intrepid 
newshound attempting to 
uncover the uneartly mystery 
that surrounds the sleepy 
village of Ark ham. 

The literary trendies 
amongst you will of course 
remember that Ark ham House 
was the company (hot publish* 
ed the stories of cosmic horror 
weirdy, H P love craft, so you 



might well find yourself 
bumping into monster with lots 
of tentacles, eyeballs and 
names like Shegbag the 
G feebly. In addition to the 
eyeballs the gome also 
lectures animated graphics, 
text. Icons and pull-down 
menus and the adventure Is so 
complex that 11‘s had to be spin 
Into two ports After a Few 
dlsoppoiniing releases ft 
sounds as It Melbourne House 
may be back on form, but you'll 
hove to wait until May before 
shelling out your £8 95 to find 
out. 



Colour of Magic Winners 



Thirty ZX readers carry oft 
Piranha^ spool adventure The 
Colour ol Magic 

They are, Joanne Side- 
bottom, Hyde; Paul Oliver, 
Barton under Needwood. N, 
Owen, Prestwood; P Luckham, 
Manchester; K, Rose Oldbury; A. 
Brown. Northampton; A, ChO- 
dorowski. Krakow. Pol ond; JL 
Talbott. Bromsgrcve, P Underhill, 
Aldershot; M Hottersley. Bushev. 
G Pelkner. Leltha, Austria; S 
Ogleby, 8FP045; D. Riley. 
Spalding; K. Sagnet, Belli lower. 
Cal I lorn la. USA; D Emmerson. 
Bridgenorth; AG Punchard, 
Fomboroubh; C, Renders. 
Farnham; K. Stephens Hayes; H. 



Williamson. Moroy; E. 
Mcllwoine. Code; T Hood less. 
Bedtore; H. Mel Ison. Edinburgh; 
M. Watson, Darwen; K Solomon. 
Newcastle; C Clennell. Black- 
pool; G Deacon. Amersham; R 
Verzlik, Ameatoort, Holland; K, 
Robertson, Harare, Zimbabwe; 
R Dougiaas. Mossleilssvelt. 
Iceland;? Lauf Bod Vllbel, Wed 
Germany. 

Disciple 

In our review of the Disciple 
Iasi month we gave an 
incorrect price The Disciple 
costs £89 95 Inc VAT. 



The return ot Monty Mole in Aut Wiedersehn Monty. 
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Power House 

CRL5 Alpha-Omega budgel label hasn't exactly established 
itself at the front of the budget market, which probably explains 
why It’s being relaunched as The Power House' Stoning off with 
Slingshot, by Sieve Cargill (author of Melbourne Houses Fighting 
Warrior), the new label alms to produce lop quality games, 
with superb artwork at pocket money prices' Now where hove 
1 heard thai before? 

CRL themselves, having brought Oracula back from the 
grave to the computer screen, are now busy assembling 
Frankenstein, a three pari adventure with digitised graphics, 
price £9,95 

In the arcade department CRL have Sunstar due out soon, 
price £7.95. 




Nemesis 



Throb! 

Pulsofor is the next release 
pionned by Marfech, In which 
you haw to rescue a number of 
■pu Isles’ from mazes infested 
with deadly oiien creatures. 
Due for a spring release Pul- 
sator should also be accom- 
panied by Nemesis the War- 
lock. based on the character of 



the same name from 2000 ADt 
Nemesis has to take on his arch- 
enemy. Torque mo da, and at- 
tempt to loll hfs plan la destroy 
all life in the galaxy. Apart from 
their letters page there coni be 
much of 2000 AD that hasn't 
been turned into a computer 
gome 





Print and be damned 

tes, It’s hardware timet Following on the success of the DMP 
2000 (reviewed next month). Amsfrad have gone and released 
the DMP 4000. Positively busting wiih features, like a speed of 
200 cps. NLQ printing and over a hundred typeface 
combination^ the DMP 4000 will set you back about £400 





The Cruel Sea 

Activision are hoping the afterglow of Americas Cup 
fever wiil draw people io their sailing game Due out about 
now, and priced at £7.99, Sailing is a game ol strategy 
and simulation designed to capture the ihrllt al compeiing 
in lop-level sailing competition’ 




I 


) 

\ 

1 

\ 

\ 

i 

i 
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New Multiface 

Romantic Robot nave j j$t re- a lunction to larmai microdrive 
leased the follow up to Ihe cartridges to over 10CK. 
Multiface One This new mulli- Multilace 128 works with 

purpose interlace has been lope microdrive and Discovery, 
dubbed the Mullllace 128 bul Versions are being prepared for 

despile the name It Is eompaf- the Disciple and tentatively tor 
ible with all existing Spectrum Beta The MuiHace 1 will retail 
versions improvements on the at £44.95. Further information 
original Include Ihe ability io tram Romantic Robot on 
save io tape at two speeds and 01-200-8870. 


Hardball Winners 

Fiw readers will doubtless Carrie kfergus, Co Antrim; A. 
be lound in their local porks Galrdner. Leommgtor Spa; 
putting Iheir new baseball kits Anthony Smith. Little Weston, 
to work, the winners of our South Wirral: French, New 
Advance Software Hardball MHlon, Hants; D. Heffner, 
Competition are F. Bond. Redditch. Wares. 
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Ultimate Return 

The arrival of a new UJiimote game doesn't, sadly, 
create the excitement that it used to. but Iheir gomes ore 
still worth looking ot April should see ihe release ot 
Marl iano ids in which you have to protect a vast computer, 
known as The Brain of Markon from the aliens who ore 
attacking It on board its space craft Released In 
conjunction with US Gold. Martianoids will cost £8.99 




Nosferatu Winners 



Piranha's adventure among 
the undeod. Neste ralu is on 11$ 
way to Ihiity ZX readers They 
are L. Higgins, Nottingham; M 
Nicholson. Plymouth; 9. Finch. 
Southampton: S Goodman. 
Middlesbrough; G, Irvine, Co 
Antrim; R Vince, London W4; N 
Brownlee, Galashiels; S. Yahn. 
Dudley, L Hawker, Newcastle; C. 
Hill. Wakefield; B Butt. Lahore. 
Pakistan. icpl Wagland, 8 FRO 
20 M Rage. Bridgham;i Knight. 



Birmingham; M. Radley. File; A. 
James Llanelli; D Thompson, 
Runcorn; T. Woodward. Wigan. 
A. Laleme. London N4. M. Suter. 
Bristol; M O'Connor, Chester- 
field; A Mofin, Leeds. I McVIcar. 
Clydebank; E Chun. Galgate 
M Hensei, Neviges, West Ger- 
many; N. Owen, Gt Missenden. 
C Thomas, Mableihorpe; J. 
Rimmer, Liverpool. A Saez. 
Madrid. Spain; 5. Burnett, 
London Nt7, 










Head Over 
Heels with 
Ocean 



Here’s a couple of screen 
shots from Head Over Heels, o 
new title from Ocean 
Looking a little bit like on 
Egyptlon version ot Knlghi 
Lore HoH will be available 
this month tor £7 95 
Pharaoh 'nutt? 



Spectrum Games Top Ten 


1 (1) Gauntlet 


U S. Gold 


2 (2} Footballer ot The Year 


Gremlin 


3 1 J Fist II 


Melbourne House 


4 |5ji Super Soccer 


Ocean 


5 [8] Paperboy 


Elite 


6 ( j Konamit Golf 


Kona ml 


7 ( | Ace of Aces 


U.S. Gold 


8 ( ) Konaml'S Coin-Op Hits 


Konaml 


9 (6) The Great Escape 


Ocean 


10 (4) Space Harrier 


Elite 



(Chart supplied by WH Smiths! 



Saga Compliment Winner 



We received a very large 
number of entires for this 
competition and everyone put 
forward valid reasons for why 
Saga's Compliment system 
Shpgld arrive on their doorstep 
After careful deliberation we 
ore awarding the Compliment 
system lo Mrs Scott of Stroud, 
Gloucestershire a head master 
of a large primary school who 



sees the Compliment system os 
invaluable to "pioneer the 
unexplored opportunities tor 
using computers to help my 
administration." We hope rhai 
computerisation via the 
Compliment assists Mr Scott 
and look forward to hearing 
□bout his progress with ihe 
system 



Codemasters’ Brainache 



Brainache. an arcade 
adventure is ihe latest 
release on the Codemasiers 
budge) label, due lo be 
followed by Transmutes a 
straighi arcade game 



featuring a combination of 
solid and vector graphics 
Both gomes should be in the 
shops as you read this, 
priced £1.99, 




Gremlin Clock Winners 



Five Anagram chompions 
carry oft Gremlin Clocks, 
ingenious displays ol letter 
juggling came Irom M 
Summers, Morpeth; I. Rogers, 
Devizes; R, Wilkinson, Rugby; H 
Williamson, Elgin; A Spall. 
London SE7. Among the best 
entries were variations on 
Monty on the Run, such as Hum 
Torn Money and Men on Tory 
Hunt. 



Ten runners up are R„ 
Thrower London; B. Carter, 
london E2; RGB Page Liverpool: 
R Loldlaw. Birmingham; D. 
Gorbutt, Leeds; a Taylor, 
Portsmouth; S Losch, Essen. W 
Germany; S. Wright, Ipswich; Q 
Morrison, Aberctlirder and C 
Fry, Coulsdon. who will receive 
a copy of Trallblazer. 
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Screenshots showing the 
grophic capabilities of 
Gitsott's Professional 
Adventure Writer which ts 
nearing completion as this 
issue went to press 



Useful info 
dept. 

Buying new printer ribbons 
all the time can get o bit 
pricey, but it you get in touch 
wfth Nick Godwin of Aladdink 
you con get your existing 
ribbons re-inked more 
cheaply than having to buy 
a new one Aladdink con 
arrange to have ribbons of 
several different colours re- 
inked. and also offer advice 
about suppliers etc You can 
contact Aladdink on 
039D75G965 




Obi-when? kenobi 

Long, long ago in o galaxy hove gotten hold ol the rights to gun yet, so you'll ju$1 have to 

far, lor qwoy - Da-Da 1 I?om convert ihe series ol Star Wars wart 

credits, cue Danh Voder coin -op gomes tor home corn- "You haven't learnt much 
(wheeze, gasp hiss) - "Your puteri Lord knows when they'll young Skywoiker. but you ore 
powers ore weak old man . . " appear, since they're nol due no! a Jedi yep “ (wheeze 

All this is iu$i my way ol lor release until late '87 and gasp hiss), 

letting you know lhal Domork programming hasn't even be- 
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SHOW REPC 



mu 

ENTER THE Z88 




One year after the 
Amstrad buy-out, Clive 
Sinclair re-emerged 
with a new computer 
at the Which? 
Computer Show in 
Birmingham. 



Efcelng primarily a showcase for 
business computers the Which? 
show isnl the sort of event that 
would get a lot of coverage in 
ZX, but this year's show would 
Include a Press conference at 
which Sir Clive Sinclair would 
announce his reentry into the 
computer Industry with the 
launch ol the Z88 portable 



computer So notepad in hand. 1 
headed north to witness the 
Second Coming, 

After taking a wrong turn and 
finding myself in the Caravan 
and Booting Exhibition (that 
wind-powered disc drive turned 
out to be a 20ft yacht) I 
eventually found my way Into 
Halls 4 and S of Birmingham’s 
National Exhibition Centre, 

As you'd expect at a business 
exhibition the hardware and soft- 
ware on show tended to be 
functional rather than enter- 
taining, Everywhere you looked 
there were printers, from 
relatively cheap (under £500) 
dot-matrix jobs right up to top of 
the range laser printers thai 
would be out of reach of all but 
the wealthiest home computer 
owners. Citizen were there with, 
among others, their LSP-1Q and 
120D models which were 
probably the cheapest 



machines on show at £275 and 
£169 each. Both ot these got the 
thumbs-up In recent Issues of ZX, 
and it seems that o lot of people 
like Citizen printers because the 
company claim to be selling a 
prmler somewhere In the world 
every tour minutes. 

Printers apart, the main thrust 
of the show seemed to be Into 
the field of desktop publishing. 
Amstrad, Commodore, Apple 
Apricot, all the big names were 
there with desktop packages 
aimed at turning us all into mini 
Robert Maxwells. That sort of 
technology is slowly coming 
within reach of home computer 
owners (Softek's Artist II and 
Writer offer ‘pagemaker' facilities 
of a sort), but I think well have to 
wait for the next generation of 
Spectrums before any dally 
newspapers start rolling out ol 
our front rooms. 

The closest that the various 
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exhibitors got to home 
computing wets with a number 
ot Amigo and Atari ST pockages 
that were a bit boring anyway, 
although Psion's Chess is worth 
watching on any machine 
Tatung were there plugging the 
Einstein 526. but nobody seemed 
to be paying much attention 

Creative Sparks Distribution 
were there announcing their 
new Status label. The first 
releases on the label are Quest 
For The Ring and Fortune Teller, 
two gomes for fhat most popular 
of home computer* the I6M, but 
a tew Status games should 
eventually find their way onto 
the Spectrum, 

The high spot of the morning 
though, was an advertising 
video produced by one 
company in which John Cleese 
attempts to run IBM software on 
a dead Ush. Well, if was better 
than watching another load of 
printers churning out sales 
figure* 

Come 1:30 It was off 10 the 
Press office tor Sir Clive's great 
announcement, The new 
machine, H turned out. Is catted 
the Z88 and Is produced by 
Cambridge Computer Ltd, a 
new company partly owned by 
Sinclair Research and with Sir 
Clive os chairman. 

Lightweight division 

We all knew thai it was Intended 
to be a portable business 
machine since that had been 
announced even before lost 

B ear s deal with Amsfrad. 

revlous attempts at providing a 
decent amount of computing 
power In a portable machine 
had, according to Sir Clive, 
resulted In compromises in 
weight resulting in machines 
weighing In at about a full 
stone The Z86 is smaller than a 
sheet of A4 paper (In other 
words It would fit onto this page), 
weighs under two pounds and 
will cost about £230 including 
VAT. 

There were no machines 
available for bench testing, but 
the specs sounded interesting. It 



has a basic 32K RAM which can 
be expanded up to 3Mbyfes 
with 32. 128 and 1Mbyte cart- 
ridges, The 128K ROM holds the 
operating system, word- 
processing and spreadsheet soft- 
ware along with a few extra bits 
and pieces like a calculator, 
diary, and a clock calendar 

The Z88 runs BBC Basic 
'because It's lost and widely 
known". The BBC machines are 
6502 based while the Z88 Is still 
Z80 based, but is comparable to 
the BBC's second processor 
according to Sir Clive though 
BBC programs couldn't run on 
the machine because of 
differences In the display 

In addition, while the 288 
won’t actually run IBM software 
(whoi do you expect for 2007] if 
does allow you to transfer data 
files, such as spreadsheets or 
word processing files to and from 
IBM compatible machines. There 
is a built-in RS232 port, and a 
modem (£100) will soon be 
available 

The whole shebang runs on 
tour penllght batteries, which 
give 20 hours of Computing time’. 
This means 20 hours of actuary 
using the machine for process- 
ing Information, but when the 
machine is not actually in use 
the batteries will keep the 
contents ol memory Intact for 
about a year so you shouldn’t 
hove to worry about losing vital 
Information when the batteries 
pack up (or for that matter when 
you take the batteries out to 
replace them, since there is a 
back-up which protects the 
memory while this is done). 

The display is a form of LCD. 
called Supertwlsf — which 
means that you don't have to 
stand upside down and look at 
the dispioy from the right angle 
In order to see It clearly. The 
layout consists of a central 
display of etghl lines of 80 
characters, and on each side of 
this there is o window. The left 
hand window is a menu contain- 
ing the various operating modes 
of the Z88. while on the right is 
an Interesting feature — a mini- 
display ol the full 64-line page 




Mtwurmfttr up to JMh 1 jtrLVf Of c cl *Tnrfjff * Frxrt tano iOrHpUfrr to I2*/f Oafr tf ujf 

and 



which is updated as work Is 
carried out. This Is the sort of 
feature that Is only available on 
some of the most expensive 
wordpro machines, so getting It 
onto a portable Is quite clever. 

After the Press conference I 
asked Sir Clive what happened 
to Sinclair Research's own flat 
screen technology Had that ever 
been considered? 

"We looked at it for a long 
time" he lold me. 'But we 
couldn’t get 80 characters onto 
It, and everyone told us they 
wanted 80" 

If the 288 lives up to Its alms 
Ihen Cambridge Computer 
could have a success on their 
hand* The specifications are as 
good as you're likely to get from 
a portable machine and much 
cheaper than any of the 
competition. I doubt If it’ll set the 
world alight the way the 
Spectrum once did or fall as 
spectacularly as the QL. On the 
whole it seems to be a fairly 
sound machine, sensibly aimed 
at a strong market and should 
provide Sir Clive with a much 
needed boost to his commercial 
credibility. 

Silent keyboard 

The only slightly dubious feature 
of the machine Is that old 
Sinclair favourite, fhe keyboard 
They wanted a keyboard which 
would be "virtually silent" so that 
It could be used In meetings 
without rattling away and 
getting on everyone’s nerve* So 
they've opted for a keyboard 
moulded out of 'Silicon rubber'. 
The whole thing Is moulded out 
of a single sheet of this material, 
and while it's claimed to be 
goad enough for touch typing It 
does bring back memories of 
the old rubbery Spectrum key- 
board. That's a feature that a lot 
of people wifi probably be 
watching quite closely, though 
In the brief time thai I got my 
hands on one It did seem to be 
better than the Spectrum board. 

The machine Is due tor an 
April launch and will Initially be 
available by mail order (which 
prompted one person to ask 
"does the 88 reler to the year 
when It will arrive'?). It will be 
aimed mainly at the business 
market, though Sir Cflve added 
thai there might be an 
educational use It was priced, 
he said "so as not to give 
anyone a reason for not buying 
It" So does he see the ZS8 
Creating its own market, os the 
2X81 and Spectrum did. or does 
he simply hope to fill a gap in 
the already established business 
morkel? 

"Well, you always aim at a 
market and we do have 
businesses and domestic use In 
mind, but you do gel surprised 
For instance the Spectrum went 
very games orientated.” Which is 
about where 1 came In, 
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Commodore 64 available November 20th 
Spectrum & Amstrad available February 



Salei dept., 

Castle Lodge, Castle Green, 
Taunton, Somerset TAI 4AB 
England T«i* P hor» |twa)i«*a9 * s*e« 



Trade enquiries to Centresoft 
on 02 1356 3368 







Avenging Angel 

Available on Spectrum, Amstrad & Commodore 

DURELL sales dept., 

Castle Lodger Castle Green, Taunton, Somerset, TA1 4AB r.r.p. £7.95 

Telephone (0823J S4489 







READERS PROBLEMS 




Ray Elder tackles more technical nightmares 



Chip off the old block 




Dear Sit, 

Please could you help me 
with a problem I am having 
with TASWORD 2 / hove a Spectrum* 
connected to a Centronics GLP 2 printer 
by a ZXpnnt 3 interface and when using 
Tasword 2 everything works perfectly 
except when 1 use block move or block 
copy commands 

Both ot these commands work 



perfectly on the screen but when n 
comes to printing files in which they 
have been used all t get is a system 
crash As / mentioned earlier il's only a 
minor problem but infuriating when t 
have a to I of repetitive text that has to 
be typed out every time Have you or 
any ot your readers come across this 
problem before? Any help would be 



gratefully appreciated 
fours faithfully. 



Richard Boyles 



^^^B I hardly use these functions 
■mV bul aporl from having o LXB6 
EMB printer in place ol your GLP 
our systems ore the some As a test I used 
these move and copy (unctions several 
times and then tried a print, with no 
problems. 

All I con suggest is thai there may 
be o corrupted bit ot code in your 
version ot Taswofd. it you are not using 
the original tape put a backup copy 
then try sening up o new backup copy 
and see if the problem persists. As a lost 
resort send me a copy to try on my set 
up or try It with someone else's system 
Odd if 11 tails to work then your master 
■ope has o fault. 

$ 

Bright eyes 




Dear Mr Elder. 

I recently upgraded to a 
123K Spectrum, and l seem to 
be having attribute problems Even ot 
power up the Sinclair Logo has 
unwanted yellow and blue attributes, 
which also occur on the putt dawn 



menu. 

I returned my first 128K to Comet who 
duly gave me a replacement. This ap- 
peared faulty as well. They obligingly 
tried Out further 128s and plus 2 and all 
hod the same problem. So did those in 
other shops locally Could the current 
atmosphere condillons be causing the 
problem, have we swapped dot crawl 
tor a more infuriating display? Please 
help 

My old Spectrum works perfectly 
Yours Sincerely 
Tony North 



Atmospheric conditions is a 
V* V new one on me but who can 
■ M M say! I have seen and used 
some lour live 128* and Pius2s and none 
have had any discolouration problems 



You do not say whether you have used 
the same IV lor all these machines and 
if you have then It may be an unusual 
cose of incompoiobllity between the 
new machines and your set. If you have 
tried them oul on diHereni sets then it 
Is possible that a faulty batch of 
machines was supplied to Rochester, 
but i can assure you that this does not 
seem to be o common problem. 

# 

out of tune 

I have a Spectrum 123+2 and 
i have recently bought an 
Opus Discovery I am unable 
to get commands into the Discovery. 
After live phone colls to Opus who gave 
me various checks to do it sltli does not 
work. 

I borrowed a Spectrum + and the 
Discovery worked a treat On informing 
Opus they suggested that i enter the 
command PRINT USR 8. which should 
give me 2.2 in the top left hand corner 
of the screen. Whai it gave was 
48 K mode 5 MCM 
128X mode BCK.Dt 
Opus assured me that it should work on 
both models It's been five weeks now 
and I'm still not up and working Could 
it be a detective f>0 port on the com- 
puter? I would oppreciote it it you could 
come up with any ideas please 
fours faithfully. 

DF. Hockney 

H Ybu could be righi with the 
defective UO. but I doubt it. 
Opus produced a separate 
version (X I he Discovery tor the 128, 
which essentially hod a different ROM 
The fact that it worked on a Plus and 
that it didn't produce the 2.2 result 
seems to indicate ihat ii is the old, 48K 
only, ROM In ihe Discovery. 

Unless you bought H secondhand 1 
would return it to the shop and take 
along you; computer so they can see 
for themselves ihai it wont work It you 
did buy it secondhand then your only 
recourse may be lo contact Opus yet 
again and either get them to look at it 
for you (unlikely in view of their pulling 
out of Ihe market) or supplying □ 128 + 2 
ROM. Both of which might co&1 you 
some cash. 



Opus 






QL ERROR error? 



Dear Sir. 

Em afraid your QL error 
trapping routines won't work 
on mine t I tried them out but got the 
message "Not implemented at line. . . 
t hope ihis does not mean t have got 
some kind ot obsolete ROM as my QL 
was bought only recently from Dixons. 
Yours sincerely. 

Mr C Hopkin 




Actually ALL QLs are now 
technically obsoletet Seri- 
ously though there were sew 
rol versions of ihe ROM. each having 
slightly different leatures. Unfortunately 
we do not hove machines with ail ver- 
sions of ihe ROMs oi our disposal so 
cannot speak for all ot them. The one 
we used accepted the error trapping 
routines As ihls was a non official 
routine {Sinclair did not claim it in the 
specs or acknowledge II in the manual) 
I'm afraid you will simply have lo 
accept ihat it is not available to you. 
Sorry, 



DISKussion 



Deor Sir, 

At the present moment t 
own a Spectrum +. Multi face 
f, fbtronics Wotadnve ft hmex 
2040 printer Recently I discovered that 
Rotromcs had gone into liquidation 
which prompted me to consider a new 




form ot storage system. Due to some 
program incompatibility and the diffi- 
culty ot using the operating commonds 
t have been thinking ot changing for 
some time. I decided the Opus system 



would suit me but now I hear that the 



range is being discontinued The only 
option seems to be to buy a seperote 
disk drive interlace and disk drive, but 
t know relatively little about either 
except that the one which seems to 
otter the most is the Disciple. 

Could you please tell me which ot 
Ihe various interfaces and disk drives 
would be cheapest ; most compatible 
with Spectrum commonds and Multi - 
ioce 1, ond meet my storage needs 

Finally, as I do not know whether any 
disk drive and interlace combination 



would be compatible with ihe Timex 
printer, it would seem o Centronics 
printer and interface may be needed 
The Kempston f interface has been 

highly recommended and i wos think* 
mg ot the Brother MRS printer. 
Yours faithfully 
K J Bryan 



sounds as though your 
■ tV needs mirror my own to a 
■MM greof extent, except I prob- 
ably do a lot more wordprocessing, 
and I have been using the Technology 
Research Ltd system for the past Ihree 
years {the same os the Cumana system) 
The Beta* Interface has its own built-in 
mull i Ioce type "save- program" option 
so you can sell your Muififace to offset 
me cost. It does work wiih the TRL 
though The TRL also allows you to select 
ihe type of disk drive you wani lo use. 
if will support up to four 5 25 3 5 or 3’ 
units or a combination of them. 1 use a 
5 25. bui would probob I y go lor the 35 
if buying nowadays 

Ihe operating syntax is quite differ- 
ent to Sinclair s but once learnt is easy 
lo remember 1 converted and run TA5- 
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WORD 2. MASlf RFILE and use Ih© SAVE 
option to store several programs, al- 
though not an are compatible (around 
80% are OK), the primer,' interlace com- 
bination sounds good, they are Com- 
patible with the TRL. but then so Is the 
2040. it's worth the extra though it you 
do any serious writing I use o Euro- 
eiecttonici ZXLpnnt 3 and that also is 
a compatible dev ice Nothing will ever 
provide a ported system; mine sorts me. 
but may not be your cop ot tea fry and 
gel demonstrations of the units you Ore 
interested m before buying and then 
you'll have some Idea ot what it can da 
lo try and discuss the whole range still 
available would foke several pages oi 
an article* 



* 



Interface 



I Dear Mr. Elder 

i would appreciate your 
I advice on interfacing a 
Spectrum +2 with a Star SG-tO printer 
The printer has been used by a Mend 
who has o BBC and used it with View. 



I have just purchased TaswOrd 2 and 
tfnd it a reasonably friendly 
w o/dprocessor i hove just purchased 
Taswotd 2 and find it a reasonably 
friendly wordprocessor. 

Moving obtained the printer, my first 
idea was io purchase an interface front 
Tasman but, having read Alan Davis' 
article in the January issue f am now 
not so sure Would a K empston F type 
intertoo e be better? I find the whole 
idea ot interfacing very difficult. I am 
please with the performance ot the Plus 



2 and find if a versatile machine. 
Thanking you In advance 
fours sincerely. 

David Muir 

H Tne idea ot interlacing is 
actually quite simple an inter- 
lace simply allows instrudions 
to be sent from one device fo another 
in a form that it can understand. There 
ore two main printer Interlaces. 
Centronics which Is a parallel signal 
sending device, transferring data in 
whole bytes (eight bits), and RS232 
which is serial, transferring data one bit 
at a time 

As your printer was ex-8&C if IS almost 
certainly Centronics and so a suitable 
Interlace Is required The Tasman one 
i$ very good provided you want to use 
It primarily with TASWORD, there Ore 
problems It you want to prVnt any 
graphics, and separote sottwore is 
needed Both the Kemps, ion e and the 
ZXLpnnt 3 interfaces hove built-in 
software and can cope with nearly 
every printing situation you are likely to 
encounter Both are reasonably easy to 
use and are highly recommended 




Spectfomusicai 




Deaf Mr. Eider. 

/ read with great interest 
yOur review of the PAM f(FC- 



TftONtCS MUSIC MACHINE and being in- 
terested in home recording I thought 
this was fust what t'd been waiting tor 
Then I read the review of the Cheetah 
sound sampler and I am now in a 



quondty as to which to buy; perhaps 
you would answer a few questions 
about the units 

1. Does the Cheetah have tune 
sequencer facilities tike the Music 
Machine? 

2 Would the Cheetah keyboard be 
compatible with the Music Machme 
or would the Cheetah MIDI interlace 
be needed as well? 

3. With ihe keyboard attached could 
either be played palyphanicolty? 
i would be grateful for your answers and 
it you would tell me which is the belter 
buy 

Yours faithfully. 

Chris Avery 



First of all it is only fair to say 
lhai personal preference has 
a lot lo do with the choice 
and I stress that I am ottering my own 
opinion and that others may not agree 
with me. 

1 No 

2 The Cheetah keyboard win connect 
directly to ihe Music Machine without 
luriher interlaces, via the Machine's 
MIDI sockets. 

3 No 

In my opinion the Music Machine is a 
much more versallie unit and the 
Cheetah keyboard is excellent value tor 
money, however 1 would suggest that 
you consider pruchasmg a real synlh 
if you warn polyphonic capability and 
the CASIO CZ1EH is a marvellous mach- 
ine which can be interlaced to your 
computer by any MIDI unit Including 
the Music Machine It has very sophisti- 
cated MIDI implementation. You can 
buy a Cl new tor around iwo hundred 
and lilty pounds or lor much less 
secondhand. 




MAIL ORDER 
ADVERTISING 



HfttMl Cb4** of Ad¥*ftii4f*Q PfKlic* 

Adwthwwitt (fi Ifiii puSiicalion ire required lo conform \ Q ihe 
$mi9h Cotffe ol *d*#rlisingi Pr-pcltc* In rpspett of mi it ordlr 
whfrf mon#y s pud m id vine* Ihe cod* r«qqir#» 
Ad«*m»#r$ to fuHil orim within 24 diyi, iffttau 1 longer Miwy 
period ri ttiivo Where good! ir* rtturn#d undamiqed wiihm 
deyi ihe HuhCftU*?' s mOn«y mull tut rtfuhdtHJ Pi*aw riltm proof of 
pcing# despatch 41 this may be needed 



Mai! Ordef Pr dec non Scheme 

1 1 you order good* from Mail Order #dverfiwmen!i in this magejm* 
4^0 ply by post in advance of deliwy. *r£ut Specrahil Pubiicmom 
Ltd wt^cooiidar you (or compeftHfron if ihe Atfwlim *houid &*ccmti# 
ihioiven? or bankrupt, provided 

m to u ha*# no! ncfiwd ihe goods ot had yout money rtUuinad 

and 

(2) You write to fh* PublvfM? of mu publication. lummafiung ihe 
sJEuaiiori rqi earlier Bhar. 21 day 1 from lha day you lent you f order 
and ml hist than two months from that day 

Please do not wait unm me mi moment to inform u » When you wnEn 
w# win leu you how io make your claim and whU evidence of payment 
15 reqiiiratf 

We quarahiee 10 cne#i churns from readeri made m accordance with Ihe 
above procedure &% uon is pombie afier the Adverbur hn been 
declared bankrupt ot mioir&ni [up 10 a limit of 12.000 per aonum for 
any on* Advert tf*f to a Heeled and up to £6.000 per annum in mptet of 
^il mioivtnt Advertiiera Duma may oe pand for higher amounts ot 

when ihe atavt procedure hat not been complied win, «i |h fl 
■d iteration ol th it p u&i tc ai 1 o n bu 1 we do not g ua ran im to do 90 m view of 
in# need to set iimii to Ihn ummiTmenf and to learn quickly of 

readers diPhcuif»«) 

I hit Qua rime# coven only advance paymefit tenttfi direct reiponw lo 
an Mvertiumanl in l+til magtjm* (hot. *01 example payment made in 
f«pgn$e to cainopuvs ®ic received as a result ol aniweriOQ iuch 
iOverniemen.is^ Clashed 40v**li»m*nl» are excluded 






MANIPULATOR FOR 48 K & 128 K SPECTRUM 



THE ADVANCED SELF CONTAINED GRAPHICS 



Not just another pretty picture drawer but a vastly 
superior graphics package whose output can be used in 
adventure games, educational software, 
business software and just about every 
other application you can think of. 



Ideal for large scale animation. « 

Up to 99% screen compression, uAUl 
Can store over 100 screens ’ - 

Comprehensive easy to understand 
instructions. 

Quick start reference guide. 

Can draw 600 times faster. 



9.95 

INCLUDING VAT 




V f*M* ruw nh MU-wy 

*n I li H i ptaarrfvi««v nrn 

¥«,' OVBtf Of j«h r 

iHdrfl 



Summit Software, Units 3-6 
Bailey gate Industrial Estate, 
Pontefract, West Yorkshire WF8 2LN 




Tel: 0977 797777 Telex: 557994 RR OIST G Fax: 0977 790243 
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PROJECT X 



UW 







Ray Elder presents 
readers* solutions to 
the first Project X 
programming 
challenge, 

'V^'hen t wrote Ihe first of these 
articles neither I nor the Editor 
had any idea of the volume of 
response we would receive. In 
foot there were so many replies 
that It has taken me until now to 
read them all and wriie this 
follow-up article 

To refresh your memories, Ihe 
project wos to write a program 
to decode the kind of message 
which has been encoded by 
shifting the alphabet 

We had hundreds of solutions 
oil of which were valid, and the 
general standard of pro- 
gramming was so high thai 
picking Just one winner proved 
impossible So my solution is 1o 
print a selection of the best and 
to mention ihose readers whose 
letters or programs I particularly 
noted. Please do not feel 
offended if l missed you out! 

The solutions were essentially 
based on one of three ideas, a 
set ot loops shifting the 
alphabet, resetting the 'chars' 
pointer and using the FN 
function, in between we had 
variations in style, user friendli- 
ness and even a reasonably 
successful ottempt at artificial 
Intelligence. 

Project leaders 

Camtel Devos lives In Belgium, 
hos Hercufe Poirot as a hero, 
and provided the program with 
some Al. His idea was to check 
each word decoded for 
Impossible letter combinations 
and skip lo the next shift if valid 
The rule he uses is that there are 
never more than four consonants 
together and short words 
contain at least one vowel 
Ricky Han used the FN to 
help him produce a three fine 
solution. Chris Oliver also used 
the FN to produce a coder and 
decoder, however, both his 
programs were identical except 



for the messages, perhaps the 
two could be combined, a 
code/decode option given and 
the messages presented 
depending on the option 
selected? 

Tom Moore used Ihe chars' 
pointer method in 14 lines, Kevin 
Oscroft took 9 lines and Charles 
Webb did II In 5 lines. Not that 
length matters (this isn't 
shortcuts!). 

Talking of length Ron Cavers, 
of Chezron Software, sent In a 
one line solution, he also sent in 
an expanded version which was 
easier to understand. Even lhat 
could hove been shortened by 
Changing the third statement ot 
the line to LET B$=A$. 

Mr. R. J. Woodham created 
both coder and decoder 
programs controlled by menu 
seleciton and sent a pleasant 
message — coded of course — 
Rene Uittenbogaard included a 
printer option. Lee Corbin 
turned all the letters Into their 
codes and manipulated them in 
a numerical array 



P- $- Robson, along with many 
others, used POKE 23658,8 to set 
CAPS LOCK on and ensure all 
input was in capital letters then 
used the conversion to 
numerical volue method. 

Norman Strong added to the 
discussion by pointing out that 
time could be saved by looking 
at a short selection of a long 
message perhaps 15 letters, as 
this would be enough to see if it 
wos unintelligible or not. 

Mr, P. A. Edwards used seven 
lines and suggested that l wos 
not really trying with my own 23 
Fine effort arid Mark Moody 
used loads of REMs as we are 
told good programmers should. 
Mr. B. Rumbefow used an 
interesting two dimensional 
array with ihe FN function. 

Finally a mention tor the 
following readers who produced 
programs of equal merit but I 
just couldn't get them all in, and 
a special thanks to John I. 
Amphtett who not only sent in 
an interesting letter pointing out 
that we were really discussing 
CYPHERS and not CODES (a rose 
by any other name etc. etc.), but 
also pul forward an idea for a 
future Project X topic. 

Mentions to Steven Anthony, 
Ian Howie, S. M. Goodman, Sgt, 
Dave Brooks (1 know RAF 
Bruggen well from around 10 
years ago!), Ctaran Gultnieks 
and John Chamberlain. 

Small tokens of appreciation 
are on Iheir way to all who gol 
their progs published and my 
thanks to all who wrote in to me. 

Now t must away to start 
looking at the programs sent in 
for the last Project X and begin 
planning Project X Mk3! 



Project X solutions 

1 R ER Cairn el Dpvdk 
5 INPUT "Words to decodes "si 

I 

10 INPUT M Pl*ce* to shift 1-25 
or O for computer ch 

OICF71 "is 

15 IP s-0 THEN LET a^lNT < 1 +R 
N0*25> 

20 FOR n-1 TO LEN it 

25 IF mm-*" 11 THEN NEXT n 

30 LET i*<n)=CHR* (CODE 

*) 

35 IF CODE it In) >122 THEN LEI 
i*<n?nrCHR* <CODE i*<n) -26) * 00 
TO 45 

40 IF CODE Ufn) >90 AND CODE i 
t«n >-*<91 THEN LET i*<n)-CHR* t 
CODE 1 tin >-26) 

45 NEXT n 
50 LET et-it** “ 

100 FOR: n-1 TO LEN *« 

110 IF e*4n)0 #l '* THEN PRINT & 
*fr»H 

120 NEXT n 

130 PRINT AT 20,0* "Just wait. 1 
'll do my df**st*" s LET 
140 IF *>25 THEN PRINT AT 20*0 
3 "This seems impossible to solvff 
with this rtecoder.' 1 ; PAUSE Ot 
CL 5 s GO TQ 5 
150 LET m*0i LET c-Oi LET 
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160 FOR n-I TO LEN k* 


40 FOR F-l TO 26! FOR N» 1 TO L 


1 7<i LET m*m+ 1 : LET c-c+i 


60 LET OCCJDF AKN) * IF t-32 T 


IF Mf In)-” w THEN BO TO 22 


HEN NEXT Nt REN SPACE-CHRt 32 


0 


65 LET C-C+F; IF 090 THEN LE 


190 LET KHnfCHRl (CODE *t(n> + 


T C-C-26! REN WORD WRAP 


ml 


70 LET ftKNl =CHftr C 


200 IF CODE ts*(n>>!22 THEN LEI 


80 NEXT N 


*i<n^CHR* (CODE K*(fll-2£)i GO 


90 PRINT AT 10,0: ft* 


TO 220 


100 BEEP ,1,0; PAUSE 501 NEXT F 


210 IF CODE n*(n> .90 AND CODE H 




Kn)-»<91 THEN LET H*(n)-CHR* C 


1 REM TON MOORE 


CODE ytini -26) 


10 FOR I “0 TO 207 


220 IF h 4 (r>) -"a" dr KHnl-’A" 0 


20 POKE 30216+ 1 , PEEP 11 5880+ 1 > 


ft *nn>=”e" OR **(*)-“£” Oft x#<n 


30 POPE 3<->424+l ,PE£K (15000*1) 


l*«\” ou K*<n)a' , l w OR Ki(n>--n” 


40 NEXT I 


Oft OR *Kn)="u" Oft **( 


50 INPUf "1. INPOl TEXT IN FUt. 


Oft H *< Oft Hi <n) « M Y“ 


L, 2* USE ONLY CAPITALS 


THEN LET c-0 


AND SPACES 3, DECODED VERSION 0 


230 IF 11 AND c-m Oft c >4 


F THE TEXT IS SHOWN IN FULL, 


AND h * (n) < > M “ THEN LET *-*+L E 


OFFSET BY ONE LETTER AT A T 


GO T0 140 


INF, 4, THE NEW LETTER FQ 


240 IF K*(n)p* Pl THEN LET m-O i 


ft 'A' IN THE ORIGINAL TEXT IS 


LET e-O 


GIVEN AT THE BOTTOM LEFT CGRNE 


250 NEXT n 


ft. 5. PRESS ENTER TO GE 


260 PRINT AT 10.0! «*! AT 20,0: "1 


T THE NEXT VERSION OF THE TE 


a thia alright 7 * 


XT, "|C* 


270 INPUT "OK ? y/w "|ol 


60 POKE 23607,116 


280 IF ol=“y' 1 Oft q*-“Y* THEN 0 


70 FOR N-25 TO 0 STEP ~1 


0 TD 300 


80 CLS 


290 PRINT AT 20,0( w &orry t 1 11 


90 PRINT C» 


try dqiini “i LET »-*+! 


lOO INPUT "A 


2 60 TO 140 


" i V* 


300 PRINT AT 20,0| M Vou 


110 POttE 23606, N+8 


Any kay to f 


120 NEXT N 


p&t ,\r t * M t PAUSE <1* GO TO 5 


130 POKE 23607,60 




140 STOP 


I REM Ricky H*n 




10 DEF FN b*<w>«CHR* ( n+n - 26* ( 


1 REN Mr . Rumbel on* 


n+K>90Hi POKE 23658, Bi INPUT “E 


2 REN Thi« program also tries 


nt**r coded mps6*oe. 


to lolvi anaqrana and 


!dfi FOR n- 1 TO 26 i FOR a=t TO L 


even coded anagrams. 


EN alj IF aK*)-” M THEN PRINT 


lO POKE 23658,01 LET te»t"0 


" "li GO TO 30 


20 INPUT "Phrase is (NO SPACES 


20 PfttNT FN bllCODE 


1 ’’ I A! i LET l-LEN A# s DIN s*(4,2 


30 NEXT at PRINT "Press anv L 


6> 


ev.-'t PAUSE Oi CLS * NEXT ns STO 


30 LET x K 3> < 1 TO > -A4 


P 


40 FOR m-1 TO 2i FOR n-1 TO 26 




i LET zMmMn TO nl-CHR* <n+64)i 


1 REN RON LAVERS 


NEXT n; NEXT m 


10 INPUT "Pledsn enter coded t 


50 DEF FN (KAI,A,N) » (A* ( TO N 


mit. “ i M* t LET A4--ABCDEFGH] JKLM 


-1) AND N f 1 ) +AF ( A+N- | J +At (N TO A 


NOPOftSTUVWXYZ"* LET ftl=«ABCOEFGH 


+ N-2I+AKA+N TO ) 


I JKLNNOPORSTUVWXVZ " i FOR H- ) TO 


60 LET N«li DIM A(Ut DIM Bid 


25i LET B4-BH2 TO i+fitUU FOR 


-1,11: LE t R* (N) -A* 


F-l TO LEN Nli FOR G-l TO 26 t PR 


70 GO SUB 90 


INT A I (0* AND Ml (FI -8* <G> i i N£ *T 


80 PRINT "THATS IT FOR “iAIt G 


Gs NEXI Fi PRINT t NEXT H 


O TO 220 




90 LET A (N ) — I 


1 REN LEfc CORBIN 


tOO IF I — N+ 1 >2 THEN LET N=N+I: 


10 POPE 23650, St SORDfcft *>i PA 


LET BKNi-FN UlKKN-ll ,fllN-l 1 , 


PER Oi INI ?t CLS i INPUT “VflUft 


N-l ) » GD SUB 90 1 GO TO 130 


MESSAGE ? " LINE hI 


llO POKE 23692,255 


20 DIM Z (LEN All! FOR ft- 1 TO 2 


120 let sit}) n Tu ) -FN fnbKN 


6 


> ,A(Ni ,N) i GO SUB 160 


30 FOR A*1 TO LEN A* 


130 IF A <N) l-N+l THEN LET A(N 


40 IF AHA)-" “ THEN LET Z(AI 


>-A<N>+1t go to too 


=32! NEXT A 


140 IF N>1 THEN LET N=N-1 


ffO IF CODE AKA) -S<. 65 THEN LE 


150 RETURN 


T X-CQDE At(Al-65t LET Z(A)=9t-( 


160 PRINT INVERSE liz*t3>U TO 


B-xl i GO TO 70 


Ul INVERSE 0 


60 LEI l (A) -CODE A* (A) -B 


170 FDR q-1 TO 26 


70 NEXT A 


190 LET 3*4(2) (1 TO )*iH2)(2 TO 


BO PRINT ,i FOR A=1 TO LEN A*i 


)+2*(2M TO II 


PRINT CHftl Z(A)u NEXT A 


19<:i FOR 1-1 TO l* LET *=(CDDE Z 


90 NEXT S 


1 (31 tl: TO P ) ) -64 j LEI i#(4)(k TD 


100 PAUSE Ol GO TO 10 


k>-2«(2) iv TO v ) i NEXT F 




200 PRINT *4 (4 HI TD l),s LET t 


1 REM MARK, MUDDY 


ot-tot+i! NEXT g 


10 POKE 23659,0! REM CAPS LOCK 


210 RETURN 


20 CLS J INPUT "TYPE IN YOUR M 


220 PRINT i FOR n-l TD 4t Pftl 


ESSAGE:- "|A* 


NT !t(nU1 TO (i NEXT n: PRINT 


30 LET &*=A*t LET L-LEN A* 


tnti" Combination®"! SI OP’ 
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DISCIPLE 



ma 



DISCIPLE 

DATA 



John Wase documents 
some new commands 
tor the new interface* 



■V. relative newcomer on the 
scene, the Disciple, as you 
probably know Is a disc 
interface magic box. One of its 
features is that part of the 
software loads in from disc on 
booting up the system: don't 
worry, it doesn't corrupt your 
program but goes Into paged 
RAM, a piece of memory which 
occupies the same location as 
the Spectrum ROM and can be 
' toggled" in and out just the 
same as Interface 1 (and fhaf 
doesn't lose programs). The 
Disciple has a special 
command to enable you to gel 
straight into that piece of paged 
RAM and alter directly the 
system variables tbal were led in 
It’s the POKE ft command, and is 
extremely powerful. Those who 
oiready have Disciple will 
possibly not be aware of this 
command, so 1 have provided a 
full list in Figure 1, For those who 
oiready know about POKE ft, 
there are some extra commands 
in this list, So make a photocopy 
of the lable and keep it with 
your Disciple Manual. 

Most of the instructions are 
self-explanatory; tor instance. 
POKE ft o,n cuts down the 
histrionic border-flash when the 
discs are in use to more 
bearable proportions. Some ore 
O bit more subtle, though. POKE 
Of i or 2 are for drives 1 and 2: 
POKE ft with 40 Or SO for number 
of Packs on single sided discs, 
add 12fl to each POKE for 
double sided discs, poke m 3 
sets the step rale in milliseconds; 
what the table does not mention 
Is that any figure you put In, 
either in the start-up program or 
by POKEing ft 3 has 6 auto- 
matically added to it POKE ft 
6.1 turns tokens of! and is 
essential for setting up Tasword; 
the extra CHRS can then be 
omitted from printer control 
commands. POKE ft 12 and 13, 
(12 for the low order byte and 13 
for the high order byte) alter the 
length of the snapshotting file, 
normally 49512 bytes. So if you 
just need 1o snapshot the screen, 
then POKEing with 6192 should 
do ihe trick. 

Finally, if you already have a 
Disciple and would like 1o 
contribute uselul routines or 
eommenls of general interest, 
please send them in to 2X 
Computing, marking your 
envelopes Disciple. 



Figure 1 

The Poke Command 

This command allows a value between 0 and 255 to be stored in 
the variables area of the disc operating system (GDOS). 

POKE ft 0,n (n=Q to 8) (RBCC) default 7 

The border colour change is essentially the sector number when 
reading and writing on the disc. This variable Is ANDed with the 
sector value, then output to the screen border, tf 0 is chosen, no 
border colour will occur, tf 7 is chosen, all sectors will change 
the border colour. 

POKE ft 1,n (n = 4Q or 80 + 128) (7RAKS1) default 208 

This variable holds the number of tracks and whether double or 
single sided for disc drive one. 

POKE ft 2, ft (ft = 40 Or 80 + 128) (TRAKS2) default 208 

This variable holds the number of tracks and whether double or 
single sided (or disc drive two. 

POKE ft 3, ft (n = Q lo 255) (STPRAT) default 6 

This variable allows you to set the GDOS for the different step 
roles of drives (usually 12 to 30 milliseconds). The step rate is not 
allowed to go lower than six milliseconds, 

POKE ft 4, ft (n=0 or 1) (ZXPNT) default 0 

If the setting Is 0, then GDOS uses the centronics printer port It 1, 
then the prlnler channel is unchanged by SDOS. 

POKE ft 5 t n (n=0 to 255) (WIDTH) default 80 

This variable sets the number of characters allowed per line 
when using LPRINT and LUST with the centronics printer port. 

POKE ft 6,n (n=0 or 1) (PCODE3 default 0 

If the setting is 0, then the printer driver looks for attribute codes 
such as TAB and AT within LPRINT and LLIST commands. If the 
setting is 1, then the printer driver outputs directly to the printer 
the absolute value of the code 0 to 255 This Is essential for 
sending control codes to the printer. E g: 

POKE ft 6,1: LPRINT CMR$ 27; CHR$ 65: POKE ft 6,0 

POKE ft 7 t n (n=0 to 255) (LSPCE) defaults 

This variable sets the printer line feed In Increments of ni72 of an 
inch during graphics printing. 

POKE ft »,n (n=0 to 255) (LFEED) default 1 

This variable sets the number of line feeds automatically 
executed by the printer driver after a carriage return. 

POKE ft 9,n (n =0 to 255) (IMARG) default 0 

This variable sets the number of spaces Inserted automatically by 
the printer driver after a earrioge return, it is used for left hand 
margin control. 

POKE @ I0 p n (n=o or 1) (GRAPH) default 1 

It the selling Is 1. the printer driver generates the graphic 
representation of. and on LPRINT and LLIST statements if the 
setting Is 0, the normal printer character is ouiput. 

POKE © 11. n (n = 1 to 64) [NSTA!) default 1 

This variable sets the network station number Be careful not to 
poke 0. 

POKE ft 12,(1 
(and POKE 

ft 13,(1) (n = 0 to 49152) (1SNAP) default 49152 

This variable controls the length of tile which the snapshot takes; 
POKE ft 12 with the tow order 256 byte and POKE ft 13 with the 
high order 256 byte. 

POKE ft 14,n 
[and POKE 

ft 15,n) fn=0 to 65536) (ON ERR) default 0 

tf the setting Is 0, then GDOS returns to the Spectrum on errors 
which do not rerale lo hook codes or GDOS syntax statements. If 
an address is poked into these two locations. It makes a call 
indireclly to this address tor further syntax checking. Necessary 
when adding extra commands to the syntax. 
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Figure 1 




The medium ol the comic strip 
has always been a popular one 
Hands up anyone who hasn't 
followed the exploits of Dennis 
the Menace, Batman. Judge 
Dredd, or, tor more mature ZXC 
readers, thot ‘'strip'’ heroine, 

Jane! In fact, PhD’s have been 
awarded on analyses of the 
exploits of Asterix and Co It Is 
also a medium which lends itself 
readily to the computer screen 
— Melbourne Houses Redhawk, 
(or example — so left switch on 
the machinery, and the grey 
matter, and see what facilities 
are required. 

Obviously we need the Strip 
Itself, ideally scrolling right to 
left, with the new illustration 
being drawn in the space 
vacated screen right In addition 
to the actual picture we will also 
need captions, and perhaps 
speech bubbles. Well also need 
on on-screen input system to a 
vertically scrolling communica- 
tions window. Indications of 
strength, stamina etc. for an 
adventure [or profits, stocks held 
eta for o strategy game) and 
perhaps a real-time clock and. 
in a "Sgpemnan'itYpe strip a 
visual reminder of your persona 
at any given time. 

With these requirements I 
came up with a screen display 
like that shown in Fig. 1. I 
emphasise that this is just a 
suggestion — you will be writing 
the program which uses the strip 
so you must decide on the final 
display format, and the purpose 
of this series is to show you how, 
(Later In the year I’ll be showing 
you a way to convert adventures 
from the book/magazine formal 
to the computer so If you're 
lacking ideas you’ll get some 
help then), 



Piccles 

Let’s start this month with the 
illustrations. Look at a strip 
cartoon and you'll see that it’s 
made up of three layers'. 

Furthest back is*, not surprisingly, 
the background This is usually o 
fairly simple line drawing with 
various embellishments such as 
pictures an a wall or (taming 
torches as in Fig. 1. In front ol 
this, often in a multi-layer format 
ore the characters. [So we don’t 
confuse these characters with 
the character symbols well be 
printing as embellishments I’ll 
call the former “icons"). Finally 
comes the speech bubble. 

Bearing this in mind we 
obviously need a similar system 
tor a computer strip each 
element taking up as little 
memory space as possible. 

Since a background or icon 
may be used more than once in 
a story line it would be 
uneconomic to store each 
complete illustration separately. 
Instead, we’ll hold each element 
as a series of bytes in memory, 
and cbll them, more or less as 
subroutines, when needed by a 
driver routine. 

let's get the necessary 
machine code on board first 
CLEAR 64935, type in the loader 
(Program 1), setting the from and 
end values to 64936 and 65375 
respectively, then RUN and enter 
the numbers from Table A, 
reading across each line. Save 
the code with: 

SAVE UrawCODE" CODE 64936, 
440 

and verify. 
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Drawing 

Let's begin with an explanation 
of Ihe background drawing 
routine This* remember, is made 
up of two element* the line 
drawing, and Ihe embellish* 
ments (torches and mystic 
symbols over the door in my 
example screen). The line 
drawing dofa is held as a series 
Of PLOT or DRAW co-ordinate* 
Each sel starts with a PLOT pair 
and continues with a number of 
DRAW pair* The DRAW co- 
ordinates are absolute, Ije the 
actual co-ordinates of the pixels 
you want to draw to not offset 
values as in the Basic DRAW. This 
makes inputting values from a 
drawing on pixel paper much 




of this type of element to be 
printed, SO in Fig 1 this would 
be "3' as there are iwo torches 
and the mystic symbol block to 
print. There then follows a series 
of numbers in blocks of three, 

The first of these is the length of 
that daia block (maximum 2553, 
which begins at the address 

g iven by the next two number* 

> the sequence: 

3,7,80,195,10,180,195.6,200,195 

would print three ob|ect* The 
first is made up of 7 bytes ot 
data beginning al 30+195*256* 
50000. The remaining numbers 
would translate In a similar way. 

b) toons — As before a starting 0 
means miss out this element. Any 




other number Is the total number 
ot Icons to print. (For Fig 1 this 
would be 2' — one for the troll 
and one tor the foreground 
character). This number Is 
followed by others in blocks of 
five The first number in each 
block is the Print At row, the 
second the column, the third 
and fourth the address (held as 
before) and the filth is the type 
of icon shape There are three 
types of Icon available Type 0 Is 
three character squares wide by 
four high, for small characters 
like the troif. Type 1 is four wide 
by five high, and type 2 Is a 6x6 
grid for close-ups (or two small 



PROGRAM 1 



10 FOR f = -f r om TO end: INPUT i: 

POKE -f , i : PRINT f,i: NEXT f 
20 REM alter -from & end number 
as required 



easier. When the routine finds a 
1 fhen next pair starts a new 
PLOT position. A terminal 0 is 
needed to return from the 
routine 

To use this element. the data 
(PLOT* DRAW* Is and 0s} are 
held In a series ot bytes slarting 
at a known address, say 50000, 
and the routine Is called with a 
tine such os: 

10 POKE 23296, 80: POKE 23297, 
195: RANDOMIZE U$« 65197 

The POKEs (Into the lirst iwo bytes 
of the Printer Buffer) are the low 
and high values of the doio start 
address (80+195*256=50000} 

Look ot the beginning of Table B, 
the data we'll use for the 
demonstration at the end and 
you'll see the ITs which reset the 
PLOT position and the 0 fo return. 

The remainder of the 
elements are called with a 
single USR call. Don't fry to link 
these routines with the back- 
ground in one single call, The 
routine wilt crash! This call 
produces the embellishment* 
the icons and the speech 
bubble. The Information to 
control the printing (but not the 
data Itself) Is held in a string of 
numbers as follows:— 

a} Embellishments — A 0 to start 
means miss out this element. Any 
other number is the total number 
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characters which always appear 
together). Each is printed in such 
a way as not to obliterate the 
background where no Icon 
pixels are being fitted. The 
sequence: 

2.1 .4.80. 195.0 . 2.10 . 180. 195.2 

would print two icons, the first a 
3x4 block with top left corner at 
row 1. column 4, from data 
starting of 50000. I'll leave you to 
work out ihe second. Note that 
this mode only operates within 
the top third ol the screen. If the 
bottom of a block comes below 
row 7 strange things wifi 
happen! 

c) Speech Bubble — Again, 0 
means miss out, otherwise the 
first (and only digit) refers to the 
column where the pointer V is 
printed, {In Fig. 1 It's at column 
28). The start of such a control 
String is POKEd into 64942 (low 
byte) and 64943 [high byte) 
before calling the routine with 
RANDOMIZE USR 64936. 

Data 

Now to the actual data to which 
the control string refers, 

a) Embellishments — This is held 
as: 

22, row, column, codes of 
characters to be printed (see 
Appx. A of your Spectrum 
manual) resetting with 22. row, 
column whenever a new print 
position is required. So the data 
string: 

22. 1 .0 . 48 .49.50.22. 2.5 .65.66 

(which, Incidentally, has a 
length of 11 — you couni the 22s 
as well), would print "012" at row 
1, column 0 and J AB" at row 2, 
column 5. You can Include 
block graphics or any user- 
designed graphics you have 
made [20 are available as A is 
used for the bubble pointer). You 
can also include control 
characters (see p.183 In the 
manual), so 16. 2 would set INK 
to red, 17. 6 would print on 
yellow paper, 19. 1 would have 
the colours bright, and 18, 1 
would have them flashing. (Try 
22, row, column, 18. !, 134, 137 for 
minor 'animation"!) 



b) icon doto — The data for 
these is the actual bit patterns 
lor each screen byte to be used. 
Each character square on 
screen is mode up of eight lines 
of eight pixels one below the 
other, but held in the computers 
memory one after Ihe other! To 
make matters worse they are 
held in a rather strange order. To 
see whal I mean enter the line 

FOR 1=16384 TO 18432: POKE f, 
255; PAUSE 20: NEXT f 

ond watch the way the screen 
fills Whaf this amounts to is, 
apparently, nothing less than 
confusion! It isn't really, Reler to 
Fig. 2 and you'll see lhat you 
hove to POKE In the bit pattern 
of each byte (using the BIN 
funciion) in the order given for a 
3x4 Icon. (If you're still confused 
wait until next month ond I’ll 
supply an editor program to do 
the Job for you). 

To end, let's pull all the ideas 
together with a grand demon- 
stration of Ihe facilities offered. 
We’ll reproduce the top right 
picture from Fig, 1 but to save on 
typing we'll Just use one icon, 
the troll, and the speech bubble 
will remain empty (we’ll deal 
with how to fill that later). 

Alter and RUN the loader 
program to enter the data from 
Table 8 from 50000 to 50131. Enter 
just the numbers, not the text 
lines, those are to help you find 
your way around. Now alter the 
loader again to enter the 
control string data (Tabie C) into 
addresses 60000 to 60010. 

We re almost ready to roll, but 
we need a tine to call up the 
routines. Type in Program 2 and 
RUN tor the display. The REMs will 
explain what each part does. 

Now, whoi about that empty 
speech bubble There are eight 
character squares within It. so 
provided you only need that 
number of spaces as a 
maximum you could just PRINT 
AT 1 ( 23; “text” [like the 
'BEGONE!! in Fig 1). That doesn't 
help If, as Is more usual, you 
want to display more informa- 
ation. Program 3 will come to 
your aid. fl is a basic routine for 
scrolling text through a window. 
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it takes the message siring m$. 
adds eight blanks spaces to the 
front (to make the bubble start 
empty) then uses a loop, set to 
the original length ot the string 
to print successive sections of 
the new string in the speech 
bubble Pressing SPACE at any 
time during the scroll will restart 
It, Add to It your driver (Program 
2] ond fry it out. 

Well, that's stage one in the 
con. Watch this space for further 
developments. 



Tabl» c 

P torch 

1 8 1 2JB 195 



P i con 

1 2 26 116 195 0 



Bubble painter 



28 



PROGRAM 2 



5 REM drawCQDE must be on 
board 

10 POKE 23296,80: POKE 23297,1 
95 i RANDOMIZE USR 65197: POKE 64 
942,96: POKE 64943,234: R AN DOM I Z 
E USR 64936 

20 REM draw background then 
remainder 



PROGRAM 3 



50 LET (n$="THIS IS AN EXAMPLE 
OF SCROLLING IN A SPEECH BUBBLE 1 * 
i LET m=LEN m$s LET ml=" 

+ni'l 

60 FOR i = 1 TO m: PRINT AT 1,23 
;m$ff TO f+7): PAUSE 10: IF INKE 

Y$=" " THEN GO TO 60 
70 NEXT f 
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Another mixed bog of programs 
which prove the old saying about 
good things coming In small pack' 
ages. This month we start with a 
program which will hopefully 
slightly ease the burden of ques- 
tions to Crosswires 

It 1$ a program which will be 



48K RS232 

Chris Richards of Huddersfield 
supplies the solution to getting the 
printer to work In 4SK mode and all 
you have to do Is type in his listing 
and run It. 

Provided no error report is pro- 
duced, SAVE the code using SAVE 
"RS232" CODE 65000,113. To use it 
make sure you have reloaded it 
each time and type RANDOMIZE 
USR 65000 and all subsequent 
(.PRINTING wilt be done via the 
RS232 

One problem is that no line teed 
is sent at the end of a line, so you 
will have to set your printer's DIP 
switches to produce an automatic 
line teed after a carriage return. If 
this is not possible then you are 
limited la hand cranking the 
machine al Ihe end of each line 
and LUSTing Is likely to become a 
little messy 

The BAUD rate is automatically 
set to a default ot 9600 It you 
require another setting then one 
way Is to FORMAT as usual in 128 
mode and make a note ot the 
values of addresses 23391/2 by 
PEEKing them, and then In 48 mode 
POKE them Into addresses 23728/9. 




greeted warmly by all those who 
purchased a Dixons 128K/Prlnter 
package, there are still a lot of 
problems to solve but this is one 
less, and so it gets the coveted STAR 
CUT award. 



1 REM 48k. RS 2S2 

2 

10 CLEAR 64999 
20 LET e*0 

30 FOR f *65000 TO 65U2 
40 READ 41 LET c=c+fl* POKE F,A 
50 NEXT f 

60 IF cs >14262 THEN PRINT AT 
0,0j "ERROR in DATA" l BEEP 3,-12 
70 DATA 42,79,92,237,91,28,92, 
25,43,17,254,253, 115,35,1 14,33, 1 

1.0. 34.176.92.2011 REM End tsi ptk 
rt 1 ' 

00 DATA 245,14,253,22.255,30,1 
91 ,66,62, 14,237,121 ,205,75,254,2 
37, 120,230.64,32,247,42. 176,92,1 

7.2.0. 183.237.82.235.241 .47.55.6 
, t 1 ,243,197 

90 DAI A 245*62,254,98,107,1,25 
3. 19| ,210,53,254.230,247,237, 1.1 
.24.6,246,0,237, 121, 24 ,0,43,124 , 

101 .32.251 .0. 0.0.241 . 193. 163, ’1 , 
16,218,251 ,201 

100 DATA 62,127,219,254,31,216, 
62 , 254 ,219,254 , 3 1 ,216,207 , 1 V 



Stripes 

Barry Stuart, a resident of Liverpool, 
sent us one of those programs 
which falls into the "nof-too-sure- 
what-l -ca n- use-lt-for-buMt-mighf- 
come-ln-handy-one-day" cate- 
gory. 

£ REH istrlpy* 

2 

LO LC T c»’it FUR i 327Ft< TO 32H 
tfcls REATt di POKE i LC 1 c=r.+*ki 
NE x 1 i 

20 1 F tr ■ >11633 THEN FhINT 
ta terror 1 -* STOP 

3€* INPUT s 'Sp#ed l lil 
PO E 327 73, s-i 

40 PAUSE Ik PAUSE lOi RANDQPU I 
€ USR 32766 

50 DATA 175, 111 t 24 ,52, 313*4*7, 12 

St6C.,230 ( 7 t Ht, l 25^,22,0* I 16 



The program draws several 
broad stripes across the screen 
then revolves them vertically at a 
speed selected by yourself, very 
pretty and possibly of use to 
hypnotists. 

6<> DATA 21 1 ,.254, 1 ,2,226, 16,254 
,13,32,251,21 ,40,23,123.60,230 
70 DATA 7,95,1,3,30,16,254,13, 
32,251,21 1 ,254,219,254.47,230 
0M DATA 3l,| 92 , 24 t 230 , 37 , 32 ,21 
2,125, 198,7,230,7.229.24 3,237.11 
5 

90 DATA 176.92,49,0,91,22,6.79 

,133,135,135,129,103,111,6.16 
10O DAI A 229, 229, 2, 229, 16,25' > 

,121 ,61 ,230,7,21 , 32.2 -1.237. 1 23. 
1 76 

MO Data 92,225,251,24,159 



Shadow Effect 

Screen presentation is a common 
preoccupation and this routine 
produces on unusual and 
pleasing effect. Gary Franklin ol 
Convey Island wrote It and once 
the machine code Itstlng has been 
entered, run and saved, then it will 
shadow anything on the screen 
printed with BRIGHT 1. 

Experiment with the lines as 
suggested to produce your own 
Individual effect, 



] REN SHADOW EFFECT 

2 

5 CLEAR 639991 RESTORE « LET 
tot *6 

10 FOR *-64000 TO 642 lOt READ 
• ■ POKE >,«) LET tot -t ot '■PEEK <> 
NEXT h 

20 if tcu >27ia4 then rrint t 

ot | " it wrong < Ch#tk d*t*. "i SEE 
P l,Gi STOP 

30 SAVE ''SHADOW "CODE 64000,210 
SO DATA 243,233,229,233.33.253 
, 90,6 , 24 ,197, 6,32 ,197, 253 . 1 26,0, 
254,64,36,15,233, 126,1,234 

60 DATA 64,220,82,230,233,126* 
32,294,44,56,93, 233 ,43,193,16,22 
0, 193, 16,222,253,223,231 ,201.122 
70 DATA 230*3,7,7,7,246.64,103 
.107,201.36, 124*230,7,192, 124.21 
4.8*103*123. 198,32, 111,208 

80 DATA 124 , 198*8* 103*238,88, 1 
92,38.0*201,120, 254 . 32 . 200 . 233 , 2 
29,209, 19, 203, 47, 230, 221 ,33, 191 
90 DATA 230,6,8*62,44*233, 190, 
33,36,9,4, 10*233, 190,32.48*2,6,1 
2*221 .126*0,182,119 
100 DATA 221*33,203,36,230.16*2 
44.201,223,241.245,229,234,24,21 
0,33,230*233,229,209,235, 1,32,0 
1 10 DATA 9,235,14,2,221,33.203, 
230,203.47.250.6.4,221 ,126,0,187 
, 1 19*221 , 35,203*38,250, 16 
170' DATA 244,253,126,33,234.64, 
210,33,230,241 ,245,254,32,210,33 
,250, 19,13,32,220,193.35*230 
124 

1 25 REM Change fh§dQ«i data 
tomlw it desired ■ Uir"t i c^| ahade 

& k l0 cm- J2 pixels dvpth * e 
pt fe*J width* 

126 

130 !>RTA u t O, i2fi*64 , I 4 .160* 

Iho.eo 

134 

135 A£n Hoi- i?ort jI shadinq * 

pi n p1 m dvpth * 8 Of Ifi puiitlt 

depth. 

I 3* 

|4v ftAIA 4^,21,10.5, 1 20* ^4,1^ 

ao 

PR IN? 

PAUSE 0 

21 C fcQfrUER PAPER ht [N+ U| C 
LS 1 PRINT AT lO ( 5| BRIGHT f| IN 
VERSE 1* H Zl COMPUTING mNtHLV " 
220 FOR 1-0 TO 20 STEP 4; PftlN? 
A1 * f 4| BRIGHT If PAPER RND* ? $ 

I Nr 7| “ FOR THE MSI PROGRAMS 1 " 

250 RESTORE USR MVO& 

ZtiO NEXT Ml PAUSE 0 
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Biggies 

This is a bit of a mystery which J 
thought I 'd include as a challenge 
to computer sophisticates. 

The program enlarges and 
prints characters to the screen in a 
2x2 size The documentation was 
non-existent but the program pro- 
duced a pleasant and I can tell 
you that changing the DATA at line 
110 changes fine message A=33, 

x=s a 

Handy lor fast, short headings 
but It you want to extend the 
message length or change Ihe 
printed screen position then you'll 
have to get your disassemblers out! 



1 REM biqgiess 

10 LET s=0: FOR f =50000 TO 500 
93: READ a: POKE f,as L.ET s=s+a: 
NEXT i 

20 IF 509471 THEN PRINT ‘‘Dat 
a error”: STOP 

30 RANDOM I ZJl USR 50000 
100 DATA 1,162, 195, 33 ,36,64,17, 
0,61 ,229,10,38,0,111,41 ,41,41,25 
,235,225,197,229,6,2,197,6,4,197 
,205, 138,195,36,205,138, 195,36, 1 



Min Mabel 

A. Welsh from Glasgow sent this 
small program to produce a small 
label strip on the printer which you 
then cut out and stick to the 
cassette or place between the 
edge ot the cassette insert and the 
plastic case 

The $ — F prompt provides 

an easy way ot formatting the lay- 
out ot the output line 

1 REM mini l«b»l 

2 

lO fcOfiDCR u INK 7i PAPER lx C 
L6 i LET e»«" — 

20 INPUT "B - 

F*i LINE «« 

30 INPUT "fi 

- - F * i LINE bt 

4d PRINT clurt PRINT i FMN1 
tit i PRINT e# 

50 PRINT AT 12*0| 'PRESS P TO M 
AKE A PRINTER COPY PRESS R TO T 

A(+AtN“ 

60 PAUSE O 

70 If I h#.E Yt“ ,K P" OR INKEY*- W p* 
THEN SO TO 90 

M IF TNKEY4< Oft INKEYt " 

THEN GO TO 10 

90 LPRINT cilAit L PRINT i L Pftf 
Nl 13 fs LPftINT rl t OLS i 00 TO Sfu 

touting 3 nc 



Attributes 

Another 128K specific program, this 
one from Settle programmer OlJl 
Walker changes the colours ot the 
128's edit screens A useful program 
tor those who find the defaults a bit 
eyestraining. 

The code con be located any- 
where except in the top page and 
the destination address for your 
code is required to be input ot the 
start ol the program. 

] ft£n 12 B ittMbutn 
2 

lO INPUT ” 1 . 0*4 <491 38 

* | *ddr 

40 INPUT -P 1 *in P+pmr l |*p t »!flfc 
H i mi 

50 INPUT H Auw Paper 
B | 41 

60 LET «uHV4i->e#AP 

70 LE T mrni *&* 

UO RESTORE t FDR n -0 TU 23 
120 READ *f POKE 'add r+oi,i 
150 NE7T n 

170 DATA 243,62*23,1*233,127*23 
7*121,33,15, 236 *54 * 33* 1 7 * 236 

*54 , mmm ,62, 16.237*121,251 *201 
ISO RANDQf112E U£ft *ddr 



9, 193,16,243, 1,224,7,237,66,193, 
16,232,225,35,35,193,3,203,117,1 
92 , 24 , 204 , 229 , 26 ,6,4, 23 , 203 f 22 , 2 
03,22,203,70,40,2,203* 190,16,243 
,35,203,69,32,236,225,201 
110 DATA 50,56,0,35,47,45,48,53 
,52,41 ,46,39 



Feedback 

A nice feature of this section is the 
lively correspondence we get in 
response to the programs we print. 
HEX/DEC In our February issue drew 
a reply from W.E. Thomson ol 
Aldeburgh, who comments on the 
Ingenuity of the previous program 
then offers Ns version at a third of 
the length! 

DEC-HEX makes good use of the 
FN function, one calling ihe other 
and also employs the technique ot 
splitting a program inlo simple 
step& 

Alan Knight of Bromley writes 
that Ben StragneH's December 
routine for producing 64 columns 
to a line won't work in 128 mode, 
this 1$ because UDG "u" is used and 
the 126 also needs it as a play 
token. He continues that the 
assumption that the UDG's ore at 
the top of memory suffers when you 
use other code In this area and 
hove perhaps relocated the UQGs, 
(Or even If you hove a 16K 
machine]. 

Finally, should you attempt to 
print a character with o code ot 
less than 32 (by mistake) then the 
program crashes The test Ben 
made tended to disrupt the stack. 
However, not being one to merely 
otter negative criticism, Alan has 
provided a rewritten version which 
allows tor all these things. We print 
it as HEX dump and you can 
replace the code In the December 
issue with It or enter it with a loader 
program to address 30000. it is 154 
bytes long 

If you replace the old printed 
code then you will have to change 
line 130 to: 

130 SAVE N$ CODE 30000,154, 



1 hfn DEC-HEX 

2 

20 DEF FN bf<n)-" , 0t234567SS t AEC 
DEF *<n+l > 

30 DEF FN tj* (n ) *FN b*(INT (n/I 
6D+FN h*(n-16»INT (n/l&n 

40 INPUT "Dacim*! v»lu, <0-655 
35) i "id 

50 IF dOINT d OR d<0 OR d >655 
35 THEN GO TO 40 

60 LET hi- INI <d/ 256 >S LET lo- 
d-I 56 »hi 

70 PRINT dj ' idee ) = '*t los 11 ,"thi ; 
" C2-bvt«* dee ) - " "FN bl (hi > ; FN b* < 
lO) t " <h*» > "i GO TO 40 



64 Revisited 
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Port 3; David Nowotnik 
shows how you can 
turn your computer into 
an fexpern 



■ t’s reassuring to know that 
most of us, in our own right, ore 
experts. It you are working, and 
if you've been doing that job for 
some time, then you are an 
expert. Anyone starting to do the 
same Job as you should regard 
you as on expert, and they 
should, If they have any sense 
be topping your experience to 
enable them to become experts 
too And for those who are too 
young to be experts, then you 
are probably training to 
become skilled in one or more 
areas; you are the experts of the 
future. 

1f you've been following this 
series, then you are learning to 
become an ‘expert’ in expert 
systems, At present, l hope that 
you regard me as an expert In 
this area, because I am able to 
pass on to you experience and 
knowledge to allow you to gain 
some expertise in this area. But. 
expert systems ore a long way 
from my principle area of 
expertise and there are now 
many expert system professionals 
from whom I could team a great 
deai. 

All of which goes to show that 
expertise Is relative; someone 
who knows a little about a 
subject will appear an expert to 
someone who knows nothing at 
all about thot area. Experts 
should always be learning more 
about their subject, to become 
better experts. This Is even true 
lor 'high-powered' experts; rules 
and procedures wilt change, 
knowledge in any Held Is 
constantly expanding, and all 
experts, to maintain their 
expertise, must learn these new 
rules and knowledge 

The same Is also true of 
computer expert systems. With 
the help of a human expert, they 
must be capable ot learning 
new rules and knowledge to 
become better experts and 
adjust to changing circum- 
stances How expert systems can 
learn is the subject of this, the 
third part of my expert system 
series. 

Facts! 

One of the principle ways in 
which we learn Is simply to take 
In locts. Experts give us tacts 
through books, TV. newspapers, 



{and ZX Computing, of course!] 
etc, os well as face-to-face as 
teachers, lecturers and tutors. 
Given facts In this way, our brain 
then files them away for future 
use 

In the expert systems I gave 
you last month, I gave those 
programs facts, as well os the 



means of storing and recalling 
those locts. I Taught' the 
computer those facts by 
including thof information In 
DATA lines in the BASIC 
programs. These expert systems 
could be taught more tacts 
through a programmer adding 
more DATA lines containing 




fig 1. Learning Example in Sertot Pvcltian malting 
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1CKJ RLNftf k liaplt £np«hrt SttfttM 
110 Rffliri L#*rhlng n«i fiftt 
130 ft£n*rt f5**t*l PvcIftlDn*) 

130 RFn*rV 

I 40 RE Hat I Ddvld NQPbtHil 
130 FtMftFta FtfarUMf'Vi 14fl7 
100 fif'FArh 

iTO REM-i-fc imiiflliH 
1 00 CMn q*J30 h *®M Df« 1 fSOk 
S TO 0IH r{»,7l l LET n*0l RnTOHi 
TOO FOR l-l TO 7 

210 READ p*. LEI 1 U » *L£N (ptl i LET d*U)^l 

220 FOR J-i TO 2 

230 READ r<* , j H 

240 h£M J 

230 LET n-n*l 

ZhO ICKf 1 

270 OflTft *|» it * how ciOiAptit«r ?-»2 k 7 

2R0 DATA “Daw* it hftv* it Iwftftt 1 2BN- at FcAn -1 " t S T fc 

JTO DATA "Hftft It ft blit U^iri tpR» fftt at rJ«f ,3,4 

3CK? DATA "ffwttr^ua l7B M a Q*D 

JIQ DATA -Spftclrwft *2%Q,Q 

320 DATA - bip#r 1 r ljjp Fiu^.0,0 

330 DATA "ID« PC* *0,0 

3*0 ? 

400 LLS 

4(0 PRINT ■ E*p«*rt ^v*t»* leaf twpijtor "i PRINT * S»iBct|an‘ 

*20 PRINT l PRINT i PRINT - Svl*cti n 3 PAINT 

430 PRINT ■ ( . U » fchft tyltM 1 

440 PRINT * 2. Eftpwtd kwllKiqf faftftB" 

*» PRINT - 3. Stop- 

400 PRINT * "'ll INPUT rj« 

470 SF d*-' I" IHiN BO **LM 30Oi PRINTi DO IO 410 
400 IF d*'’*2* ThCN DO 5UI) OQOi PH I N t Z HI TO 410 
433 IF di-"3- THEM GO TO 2000 
400 GO TO 430 

300 REIWE U*w tPw *- |Mtr t •y»t» 

5JO LET M -|i PRINT 

320 LET RimqttHll LI I lM«Kl Tu Unit 
530 PRINT if j * *M (WliT *i 

340 IF kt+*Y m OR TICN LET H«r (M t IH DC TO 3ftO 

330 Li I Jt-r ift 4 2l 
5*0 PRINT 

370 Zf M j , 1 1 «u i+d.N GO TO 000 
3B0 SO TO 370 
340 l 

MX) KIPif k Giv* thl ftnftHftr 

010 PRINT H Th# 44MT it 4 H |q4(ifl 

020 RE Tuff) 

030 1 

EK-h. 1 NtHart Tticd Lft* tvitei n« Uctt 

f|« PRINT | PRINTI IF n >40 I Hi N PRINT ri » n»il t^dge- bit* lul I "I 
RETrfft 

BT20 PRINT *F|r*t N» fcN# *VtU* MAtlS n* 9 mL " 

0SO PRINT “tea the ft**d rj + ft ftp *neN thftt yDu Ml *T>* 

B40 PRINT 'to 
050 GO £UB 300 

660 PRtNf : print "Du you Mftnt to Add tu thii point'* ty /nt "l 
070 INPUT tat 

GOD IF NOT Iki-^T-TW THEN H t T u# h 

B40 LEI n-n+| 

400 l£I ql cnJ-gM* J i LEI 



*10 LET r (ft* I 1*01 LET Mfi,2J*0 
*720 PRINT i PRINT 

430 INPUT "Enter new qugitiom *|t* 

IF U N l t»l 7*0 IhEN PRlHf I PRINT " T&u lone "i PftIHTi GO 
10 430 

430 IF t*-“« THEN PRINT t DO TO ^30 
400 LET qtiftl-lti LET tlMlmLEH 1t*» 

470 PRINT 

VOti Input - Enter n*» m ini ri - |l* 

440 IF LEW It* 1 >40 THEN PRINTi PRINT H I™ la GO TD *70 
IOOO IF I*" - " UO T Cl *70 

10IO PRINT 

1020 PRlNf "i* the ytt or nc tai - 

1030 LET LET ftt-fttll TQ I l « > I . PRINT ft* 

10*0 PRINI 

I0» IM3JI -V N -|fct 

1O0O IF ktx'y" DR THEN SO TO IlOO 

1070 If OR ta*-"N- THEN GO T0 It 10 

ioso GO rq iu30 
1040 t 

MOO LET rfi.M-iWi LET rla^iftir GO TO 1120 
1 I IO LET r 4 k * I Iwir Lt T f lK,3»*flt| 

M 20 LET LET r in, 21-0 

1130 LET nen+i 

11*0 LEf LET Imi-LEN 4t*i 

1 1 30 LET Pln.ftll*Oi LET rln fc 21»0 
1 I 60 H£ Turn 

t I70 t 

2ooo fitAvk Sftw kr»CHilvdy# bftii# 

2010 PRINT 

2020 PRINT ~Do ypu went lu iiv* tl># khOMlINlq# &4»1“ 

2030 Inf'UT -ly or nl "itat 

20*0 IF I PR tai-*N" THEN STOP 

2030 IF NOT UR kl-TI THEN GO TO 2030 

3000 REfUrh OL SAO F DATA fbutinr 

3010 OtLE U 4tfv2 .tnoer t 644# 

3020 OPEN MR *4, ■4v7.DKpart_b4H 
3030 PRINT *4 m n 
30*0 FOR 4 <| IQ n 

3050 PRINT ** 4 q«CiH PRINT 4* ,1 111 
30*0 PRINT ft* ,r ( i f 1 1 1 PRINT •« , r 1 1 , 2* 

3070 ENO FDR i 
30*0 CLOSE •* 

3100 STIP 
31 IO a 

*OQO RENer k S$*ftTu» SAVL f Gutinp 
*OI & !SAVf “f -flirU-i OO TD *00 
*020 f 

*030 RtPLftfk L4 LOAD procedure 
*040 DEf LUff PRUC#d4ir# Lb 
4050 OIN q* 8 30, 401 * | 1301 ^430,21 
4000 LFfh IN M t *dv2 e*pRi bau 
40?0 INPUT *4,n 
40*0 FDR 1*1 TD fi 

4o*o Input ■4 t «i 1 ii,f T o 
4|0O 13**1 1*4*1 11(1-6 

4110 Ml v n-Cl rll v 2l*d 

4120 END FOR ( 

4130 LLOS t #4 
4] 40 GO TO 400 
415Q END ftfMn# FO 



information and rules. This Is not 
particularly convenient; It 
assumes that the expert 
teaching the system new 
knowledge Is also a 
programmer. Not only has he to 
type in DATA lines containing 
facts* he has to understand how 
the program works, and the 
structure of the rules He may 
even have to modify or update 
some of the existing rules or 
some program lines to allow the 
system to work with the new rules 
and knowledge 

So why have a computer if it 
can’t do things automatically for 
you. And thofs what the first two 
programs this month will da One 
for serial decisions (fig. 1) and 
one tor parallel decisions (fig. 31 
Like last month, they were written 
on the QL, but tested on both 
Spectrum and QL. They are a 
little light on the Interrogation 
side; the theory and practise of 
that was covered last month. 
These programs aim to show you 
how to teach lacts and rules to 
on expert system. 

letis start with the serial 
decision maker In fig. 1. Type in 
the listing as shown If you have 
a QL. // you are using a 



Spectrum, then omit lines 3000 to 
3110 and 4030 to the end 
All the expert systems this 
month deal with micro- 
computers. The Idea is that you 
specify a set of features, and the 
expert system will select a 
computer for you which meets 
your specifications 
For the serial decision 
example, a small knowledge 
base is included, which allows 
you to select one of the 
Spectrum computers The 
decision free for this very small 
expert system Is shown In fig, 

2(a], When you RUN this 
program, the knowledge and 
rule arrays are created {line 180J 
and filled (lines 190 to 260) The 
questions and answer strings are 
entered Into array qS (line 210). 
Numeric array V (line 230) is the 
rule array which contains the 
pointers to positions in array qS 
depending on yes’ or no' 
answers A zero in the rule array 
indicates that an answer has 
been reached. 

Rules 

The rule and knowledge arrays 
are dimensioned io 50 rules and 



question/answers, so allow for a 
reasonable expansion to the 
seven included (lines 270 to 330 
and fig. 2(a)) in the program. On 
RUNning, once the arrays are set 
up the program's basic menu is 
shewn; a choice of Interrogating 
the knowledge base (1). 
expanding the knowledge base 
(2) or stopping (3) Is given. Using 
the knowledge base follows 
much the same idea as tost 
month's program. You give yes, no 
answers to each question until 
an answer Is given, then you go 
back to the menu. Before you try 
teaching the knowledge base 
anything new, try using the 
system a few times 

Once you have the feel of the 
system, press T on the main 
menu. Apart from the 
introductory message (lines 820 
to 840), the first part of adding to 
the knowledge base Is Just like 
using it. The purpose Is to get to 
the appropriate part of the 
knowledge base that you wish to 
expand. 

H rhe diagram in fig. 2(a) 
looks like an upside-down tree to 
you, then thaf’s exactly what It is 
— a decision tree And 
something like a real tree, this 
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one 'grows' by spreading new 
branches from its tips. Once you 
reach a tip (ie, an answer]; you 
can replace that answer with a 
question. One answer to that 
question should be the answer 
you have Just displaced; the 
other answer, tor this expert 
system, another name ot a 
computer So the question 
should be carefully chosen (by 
you. the expert) to discriminate 
between the old answer 
(computer system) and the new 
one. 

Fig. 2b gives you one 
example. Start from the main 
menu, press option 2\ then 
select y.y?n' to the three 
questions You’ll end up being 
told that the answer is a 
Spectrum 126, and the questions 
"Do you want to add to this 
point?" A n' reply would take 
you back to the main menu (an 
escape route If you’ve taken ih© 
wrong branch); you should reply 
y: So far we hove a home 
computer, with 128K Ol RAM. 
which does not have a built-in 
cassette deck. This fits a 
Spectrum 126; it's also true for a 
QL, and that's the extra answer 
that I want to Insert at this point. 
So. what ye&'no question will 
differentiate between a QL and 
Spectrum 126? I’ve chosen Does 



it have built-in microdrives?'. 

So, when the message Enter 
new question’ appears on the 
screen, type In the above 
question (with the question 
mark), then enter the new 
answer. ‘QC on request, and 
finally, tell the computer whether 
the answer given Is the yes or no 
response to the new question. 
The program then sorts out the 
rule and knowledge base (lines 
1100 to 1160) to Insert the new 
question and two answers In the 
right place. When ail lhat Is 
done in an instant, the program 
returns you to the main menu. 

Knowledge base 

In the same way you can add 
further knowledge and rules to 
the system, up to a maximum ot 
50. If you had answered Yf to 
the first question "Is it a home 
computer?’’ you would get the 
response "IBM PC". Now, while 
that Isn't too far from the truth. 

I’m sure that those computer 
experts amongst you would wont 
to add o great deal morel 

Once you've expanded the 
knowledge base, the last thing 
you’ll want to do is lose all that 
work when you turn off your 
computer. So when you select 
"stop' from the main menu, you 



get the option to save the 
knowledge base tf you say yes, 
then, for the first time, there Is a 
difference between Ql and 
Spectrum versions. 

On the Spectrum, (lines 4000 
1o 4020), the program is simply 
SAVEd (with all Its data), and set 
fo auforun the next time you 
load, without re-dimensioning 
the variables. 

You can't do that on the QL 
so the routine (lines 3000 to 3100) 
is used instead. Place a 

cartridge in mdv2 before 

saying y to ‘Do you want to 
save the knowledge base?’ A file 
called expert_ba$e Is saved on 
mdv2_ with all the data. Nexl 
time you wont to use this 
knowledge base on Ihe QL. load 
the program, and type in ID 
Instead of RUN This activates the 
routine (lines 4030 to 4150) to 
load In the data from 
expert, base, before you use the 
program. 

II may have occured to you in 
using this program that a serial 
approach is probably not the 
best way to select a computer. 
You are more likely to have a list 
of features that you wont, and 
match those against various 
computer profiles tor the best fit 
— in other word& use a parallel 
approach to decide on your 







Is it a home 
computer? 



Does it have^ 
at least 128 K of 
RAM? ^ 



Has it a 
built-in tape 
recorder? 



Spectrum +2 



IBM PC 



Yes 



Spectrum plus 



Yes 



Yes 



Fig. 2a. Decision tree for serial learning example 





EXPERT 

SYSTEMS 



Spectrum 128 



Fig. 2b. Adding a new branch to the free 
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preferred computer. So, the next 
teaching program does just that. 

Fig 3. contains the listing for 
this program. The program con 
be entered as listed on the QL. 
On the Spectrum, do not type in 
lines 1060 to 1170 and 1220 to 
1370. Also on the Spectrum, the 
string Joining in lines 2060 
and 2070 should be 

Just to remind you, In parallel 
decisions you are asked a series 
I of questions, and your yes/no 

replies are coded T and '0; 
respectively. This string ot zeros 
and ones Is then matched 
i against the zeros and ones In 

the rule bose for oil possible 
answers. It a perfect match is 
found, then the computet should 
f report this. If the match isn't 

perfect, the computer should 
search tor the closest match. 

In RUNnlng this program. 



you'll see It has several features 
the same as the serial example, 
The menu is exactly the same. By 
selecting T you get to try oul 
the system, which starts with only 
four Sinclair computers In its 
knowledge base though there is 
room for fitly. 

This expert system will ask 
fifteen questions which I have 
selected to differentiate between 
various computers [lines 210 to 
360}, I’m sure you computer 
experts can think ot many more, 
but mine should serve as o 
suitable example. So. you will 
always need IS V or n’ replies 
to elicit a response 

In teaching the expert system 
some new computers (option ‘21, 
you are first asked to give the 
name of the new computer. A 
check is made to see that the 
name doesn't already exist (lines 



im 

BOO to 640}, then It will ask you to 
enter your yesi'no replies to all 
fifteen questions (lines 850 to 
860], checking to see that 
exactly the same profile doesn't 
already exist In the rule base 
array (r$), If this Is satisfied, then 
your expert rules are stored In 
the rule array and the name 
array (o$). 

Like the serial example, the 
knowledge base con be stared 
when the stop option (3) is 
selected. Storing (and re- 
loading) work in exactly the 
same way as In the serial 
learning program example. 



D.I.Y. 



So far. you've had to help your 
expert system every step of the 
way. In the final example this 
month, well try and get the 



Fig 3 , Example learning Program — Parallel Decision* 
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PROGRAMMING 




experl system to do a bit more 
work lor Itself. The program lor 
this example is In fig 4. It again 
uses the parallel decision 
approach, but this lime, li tries to 
develop the rule base for Itself. 
You'll find it's very inefficient, but 
the program coding will give 
you an Idea how the expert 
system will automatically adjust 
its rules — weft, aimosi 
automatically; It still needs a 
little help from us! 

To keep things fairly simple, 
there are just live answers In this 
setf-learnlng program, with seven 
features. Line 180 dimensions 
several arrays. As before, 1$ and 
a$ contain the names of the 
features and answers, 
respectively The rules are now in 
numeric arrays: array ’r' contains 
the rules stored In the program 
(the reason for this will become 
apparent in a moment), while 
the array V Is the rule base 
which the computer will create 
by self-learning. Numeric array 
y is used In decision making; it 
keeps the score of each possible 
answer when comparing 
entered features against the rule 
base. 

When you RUN the program, 
you again get a Menu with 
three options Option 1 just tests 
the self-tearnlng rule base tor 
you. It will go Inrough each 
answer in turn, and enter ihe 
stored features from the correct 
rule array (r), then gets the 
computer to make a decision 
based on those features using 
the rule array It is developing (s) 
When you first RUN the program, 
and select the Test option, you'll 
note fhot the rule array will 
always select ‘Spectrum 48k' — it 
still has a lot to learn! 

You can siorf teaching the 
system to allow It to ad|usf the 
rule array either manually or 
automatically Option '2' Is the 
manual approach. You will be 
asked tlve times (before returning 
to the main menu) to think of 
one of the tlve answers, and 
provide the correct yesfno 



response to each of the seven 
features The computer will moke 
a guess; If the guess is right, 
then the rules are not changed, 
but If the guess Is wrong, then 
the rules are altered, and the 
updated rules are displayed 

At this point, some 
explanation Is required as to 
what is happening during 
adjustment of the sett-learning 
rule array f$). Thai array is 
initially filled with zeros (line 410). 
that's why the answer was always 
the some on the very first test. 
When you enter the prolile of 
any one computer system (lines 
2000 to 20901 a siring ol ones 
and zeros is set up, representing 
your sequence of yesino answers, 
in lines 2200 to 2300 every 
element in that siring is 
compared with the 
corresponding rule (in array is 1 ) 
for each possible answer. If a 
match is found, then the score 
(q} is incremented (line 2260). 
and the total for each possible 
answer stored In numeric array 
V- the highest score indicates 
the best fit of the entered profile 
and the rule base and this Is 
how the answer Is selected (line 
2410), 

II the computer's answer Is 
wrong, then you tell it the 
correct answer (lines 2420 to 
25601, and the self-learning rule 
array Is adjusted. Each rufe 
element in the correct answer is 
incremented It a yes’ response 
was given to a particular feature 
(lines 2770 to 2790) For the 
answer given incorreclty {and 
other possible answers which 
scored the some as the 
incorrect answer), the rule 
element is decremented by one 
for each feature given Ves' in 
the profile supplied by you (lines 
2710 to 2760). 

All that may seem rather 
complicated, but if you work 
through It a few times, I hope 
you will start to see the logic of 
what is going on. When the rule 
array Is printed out on the 
screen, you'll get strings of 



numbers: these ore not Just 
restricted to zeros and ones; 
you'll get higher numbers, and 
negative numbers too 

Typing In features time and 
time again Is rather boring, so 
there is an automatic feature 
entry to speed things up; option 
3 trom the main menu. If selects 
a possible answer at random 
(lines 21QG to 2170 — please note 
the different structures In line 
2110 depending on which 
machine Spectrum or QL, you 
are using), and leeds the yesino 
answers automatically into string 
t$. The computer will then select 
an answer, as before using 11s 
developing rule array (s). As the 
computer now knows the correct 
answer (os it selected this itseifi), 
it tells you if the answer is right 
or wrong, and updates the rule 
array if it is wrong. 

Whether you use the manual 
or automatic profile entry 
procedure, you may be 
surprised by the number of times 
this expert system has to 
practise’ to pass the test (option 
1) and gel the answer right every 
time tor every Item, in teaching 
an expert system. It is always 
much easier to be able to give 
Ihe computer the correcl rules 1o 
enter into its rule base But sell 
modification ot the rules may 
well be necessary sometimes; tor 
example a manufacturer may 
change some of the features of 
one or more of his computers 
Sell learning may be the easiest 
way a user, not familiar with the 
Inner workings of the system, can 
update the rule base to adjust 
to these changes. 

So far, we have considered all 
our examples as capable of 
dealing with yes 1 no responses 
only, what happens If the user 
doesn't know the answer? And 
what happens it the response 
cannot be as simple as yes or 
no? The mathematics of our 
experts systems get a little more 
complex as we consider these 
Items in the next part of this 
series 



Fig 4. Example ol Bute L&ornfcng. 1 Modification 
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Beta Plus 

Could you pl&ase print an 
occasional article on the Beta 
Plus Interface? Since Ray 
Elder s excellent review (Deccan, 9596) 
I om sure many readers must have 
bought this system However I haven't 
heard any more about this interface 
unfit your review ot the Hlsott Compiler 
mentioned that the compiler would not 
work with the Beta Interface. Even 
mentioning utilities which can be 
converted to work with Beta would be 
helpful 

The people at Print N Plotter 
(01-403-3622) have been very helpful 
and I found their Paint Plus art utility 
converted easily to work with the Beta 
Plus ond is well worth doing 

Great magazine, could be perfect! 
No threats I'll keep on buying it. 

Cyril Heywood. 

London. 

Some popular pieces ot hard- 
ware. such as l he Discovery 

disc drive, give rise io their 

own user groups which ore often the 
main source of information lor inter- 
ested users but as far as we know there 
aren't any groups lot ihe Beta system so 
Iheres not much being written about it. 
Maybe there's someone out I here who 
runs such a group and would like to gel 
In touch wilh us? 



*61 no more 





Having read about PC Alien s 
request tor 2X81 hardware. I 
thought id drop you a tine 
about the 'Ptne Marten " newsletter. 1‘ve 
enoughs replies to send out the second 
issue ot the newsletter - and PM win 
include an otter tor a joystick interface 
adaptor, the adaptor will enable 
Spectrum joystick interfaces to be used 
on the 2X81 The newsletter is totally tree 
to contributors (ie almost anyone who 
writes in to It) There is now a charge ot 
40p tor the newsletter tor those who 
can't think of anything to say Overseas 
readers may send two IR coupons 

Since last writing to you I how 
decided not to produce any more 
software tor the 2X81: the HiRes utility 
may still be released . work on it has 
been given very Jew priority SO I can't 
say when it might be finished. I've sold 
only around 20 copies of War Web" to 
dote and this doesn't fustity the cost ot 
the mailers (96 oh the malting list) or the 
advertising. 

1 will no longer be advertising 2X81 
games but I would like to reassure your 
readers that t will continue to supply the 
current range ot games tor the 2X81 
and "Pine Marten'' will continue as tong 
as people write in. 

Gary Rowland #tooter Games). 
Dagenham, Essex. 



Views on products old and new 
in this month's post bag 

HI, Beta! 



t was wry interested in the 
review ot the HiSoft Compiler 
in the February 1987 issue 
which arrived today. I bought the 
programme to speed up the calcula- 
tions In the Multiple Linear Regression 
program from University Software which 
I use : 

I think some of the points I found may 
be of interest to your readers t tried to 




compile only the calculation section as 
the manual said one could move in 
and out of BASIC but this does not apply 
it the parts left in BASIC use variables 
from the compiled section 

The original program used variables 
in DIM statements t had to decide on 
maxima for these to use numbers in the 
DIM statements 

The other point is not to use byte 
svtng erstons for the compiling By 
replacing PI byte savers and 
VAL'number” with actual numbers the 
compiled code used about 1$K less on 
my printer version of the program The 
compiler version uses more bytes Chan 
the BASIC one as noted by your 
ononymous reviewer but the speed 
increase is worth this With the BASIC 
version result calculation could take up 
to frlfeen minutes with ten independent 
variables — the compiled version takes 
30 seconds. 

I have found the opfron ot a 
Microdr i ve backup very useiul, 

JF Osborne 
Huntingdon. Combs 
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COMPETITION 



LOU 








Your chance to win the 
most exciting Spectrum 
add-on to appear for a 
very long time 

l"he Disciple is on immensely 
versatile mu Ill-purpose interface 
that functions as ◦ disk, printer, 
dual joystick and network 



interlace for all computers in the 
Spectrum range 

Cunningly designed to 
resemble the Interface 1, the 
Disciple uses the same raised 
connector leaving the 
Spectrum's input and output 
ports free to use; With features 
such as snapshot button 
allowing up to 16 snapshot files 
lo be saved when working with 
double density, the Disciple has 
Found favour among serious 
Spectrum users since Its recent 
introduction. 

We are ottering two Disciples 
in this competition. All you have 
lo do Is select the right answers 
to the questions below and ring 




Disciple Competition 

Please ring the appropriate letter 

1 ABC 

2. A e c 

3. A B C 

4. A B C 



Name:,.,.,,..,, 
Address: ..... 



IHBHBBHHPIRHRRiaflSfl 9 9 9 +f R-R+R+R1 R+t + R- + R- + R- + >f + * + + + + + + + + 41 -9 RIEf 9 9 9rirl-lf-i If 9 B 9 9 9 9 9 9 B fl 9 B i B B I 9 H 9 B B B 9 B fi B fi B I B B i I I 

Send your entries to Disciple Competition, ZX Computing, No 1 
Golden Square, london W1R 3AB 



them on the entry coupon. Clues 
to the answers can be found in 
John Wases Disciple review in 
Iasi month's ZX and perhaps on 
this page Or. to ovoid educated 
guesswork perhaps Rockfort 
Products will send you a 
brochure it you ring them on the 
number to be found elsewhere 
in this issue 

The first two correct entries 
picked out ot the hat will receive 
a Disciple. 

The Questions 

1 How many 46K commercial 
games could save on a double 
sided double density disc using 
the Disciple with an 80 track disk 
drive? 

0 ) 8 . 

b) 12, 

c) 16. 

2. loading a file from disc with 
the Disciple is approximately: 

a) 20 times 

bj 40 times 
cj 60 limes 

faster than loading the same file 
from tape. 

3. To copy a screen Irom a 
commercial program lo your 
printer with the Disciple, you 
simply: 

a) Press Cap Shift and the 
snapshot button 

b) Enter LPRINT. 

cj Press P and Snapshot button. 

4. Which statement is Incorrect? 

a) The Disciple uses hook codes 
similar to Inlerface 1 

b) To transfer most commercial 
programs from tape or micro- 
drives lo disc press the snapshot 
button. 

c) The joystick ports are 
Kempston, Interlace II and 
Protek. 



The competition is open to alt 
ZX readers except employees of 
Argus Specialist Publications, 
Chase Web, Rocktort Products, 
and Mites Gordon Technology. 
The editors decision is final and 
no correspondence con be 
entered into 

Send your entries to: Disciple 
Competition, ZX Computing 
Monthly. No 1 Golden Square, 
london W1R 3AB 

Please remember to put your 
address on your entry envelope. 

The closing date tor entries is 
May 1st 198? 
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A game of ups and 
downs from Quicks!) va 



Elevator Action 

Quicksilver 

£ 3,95 



(ter a series of pretty 
unexciting titles it looks like 
Quictuiivo ore finally starting to 
show signs of life again. Their 
recent Glider Rider wasn't earth- 
shattering but it did have some 
nice touches, and now 
Quicksllva have joined the rest 
ot the Industry by turning to 
coversions of successful arcade 
gomes, 

I've never played the original 
coin-op version of Elevoior Action 
so I don't know how faithful a 
conversion this is, but after a 
slow start if did turn out to be 
simple, if undemanding, fun 

The game is set inside a tall 
building where all the floors are 
interconnected, both horizontally 
and vertically, by numerous lifts 
and escalators On each floor 
fhere are a number of doors 
painted either red or yellow, and 
behind ihe red doors ore secret 
papers that you have to collect 
before you can leave ihe 



building through the basement. 
You enter through the roof and 
head downwards though you 
might find that you have to do a 
bit of shuttling up and down as 
you go after all the papers 

Unlike our own secret service 
chaps who go up to complete 
strangers in fhe sfreei and offer 
Ihem bogs full of official secrets, 
Ihe owners of these papers have 
sensibly arranged for them to be 
protected by armed guards who 
prowl each floor and come 
popping ouf of the locked, 
yellow doors at the feast 
convenient moment. When you 
come face to face with the 
guards you can either run far 
the nearest lift, or, if there isn't 
one around you can kick or lire 
at them with your own gun. The 
trouble here Is that Ihe guards 
often manage fo get off a few 
shots of their own before they 
bile the dust, but if your timing s 
Up to it you con Jump or duck 
out of the line of fire. 

At the top of the building 
there’s just the one lift, and no 
guards fo avoid. but the further 
down you go the more 
complicated the 
interconnections become and 
the more guards there are 
wandering around. Fortunately, 
once you're in a tiff you can 
control its movements with fhe 
joystick, and this allows you to 
go straight to the areas with ihe 
red doors, rather man having to 



shoot your way ihrough each 
floor individually. 

For some reason, when you 

S et to the exit at the bottom of 
e building, there are some 
weird colour clashes, buf these 
don't affect the game itself and 
you then go on to the start of the 
next game. 

It's not the fastest, most action 
packed arcade game I've ever 
come across but for some 
reason it does seem to be o bit 
addictive (possibly because It is 
so simple lor once — II makes a 
change not to hove to read a 
great wodge of Instructions 
before getting into the game). It 
would be even beier If the 
layout of Ihe building changed 
at the end of each section, 
instead of using the same 
building with more doors and 
guards — as it sfands I think the 
gome's life is probably limited 
by the number of times that 
you're prepared to go over the 
same ground. The game is also 
a bit overpriced at £8.95, but If 
you want your collection of 
arcade conversions to be 
complete then Elevator Action is 
worth a look. 
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SPECTRUM PROGRAMMING 




RANDOM LANDSCAPE 

GRAPHICS 



Alan Davis presents a 
technique for creating 
random adventure 
backgrounds 



Respite the arrival of the 126K 
Spectrum, many of us are still 
trundling along with our old 48K 
machines, and are generally 
fairly content I suspect. Specking 
purely personally, and confining 
my remarks to the adventure 
game genre. I don't believe that 
the potential of 48K has been 
exhausted yet (or anywhere near 
If). But having said that. I must 
admit that there's one aspect of 
adventure programming where 
the limitations of 48 K are very 
evident. I'm talking about 
graphics, of course. They gobble 
memory mercilessly, and any 
adventure writer is always on the 
look-out tor programming 
methods which can help to 
seive this problem. 

One possible solution is to use 
some method of "streamlining" 



the production at at least part of 
each garphic Illustration, 
perhaps by using a small 
number of subroutines to set up 
a limited number of 
backgrounds onto which 
different shapes can be 
superimposed In this way you 
could arrange for each location 
in your adventure to hove some 
sort of illustration — though 
there's a price to pay of course. 
Inevitably there’d be a certain 
sameness about them, even 
though they might differ in 
detoil. 

One program which used 
something like this technique 
was the immensely successful 
"Valhalla”, which hos been 
given a new lease of fife 
recently by being released as a 
budget game Again, speaking 
purely for myself, I always felt 
that the game itself was sllghlly 
less interesting than cold rice 
pudding, but I must admit that I 
do find the illustrations highly 
atmospheric So the method 
clearly con work, and yel oddly 
enough nothing quite like it 
seems to have been attempted 
since. Shall we have o go? 



Background work 

I don't propose to do more in 
this article than to tackle the job 
ot drawing backgrounds, 
because this alone generated 
quite enough interesting little 
problems to keep us occupied 
tor a monlh! At the outset. I 
decided it would be a rather 
neat idea to let the Spectrum's 
random generator take over the 
creation of the picture, and 
began (os I so often do) by 
trying out a few simple ideas in 
BASIC Lifting 1 will show you fhe 
sort of thing! was aiming for. 
and if you type if in and run it 
you'JI get some Idea of the 
eiiects that can be achieved 
even with these simple routines 
(It's ridiculously slow of course 
but that doesn't matter tor the 
moment). The screen shol which 
should be lurking somewhere 
about these pages shows an 
application of the same 
principles, extended to use the 
entire screen, and with some 
graphics tor buildings 
superimposed to show how the 
ideas could be used in practice. 

As you'il see. this little 
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listing 1 



1 DIF Fit r i x J = 1HT (RND**J 

2 BOf DEE O; 2 NK «f LET n-1: GO TO 1«®® 

7 SEN 

a EE N **DRAW RECTANGLE AND FILL UITH BACKGROUND PAPER** 

9 REN 

L* CLS : PLOT 0.9S! DfiAU 136*#= DRAU ®,6®i PRINT At |,1T|*F1CT 
URE NUMBER" I AT 3, 24 iikl AT ®,®; 

IS PEJNf PAPER 5« ** *i * + ' * * PAPER 1,%* PAPER 6, %% f t RETURN 
17 REN 

SB Rift «cPEA¥ HGUHTAIHS** 

19 REN 

2® INK LET 3iV~FN r ( 24 f : LET *k~ 23: LET an=®i LET p = FN r i2i 

25 FOR TO 127: PLOT 1,1301 DRAW 0,7+hi 

3® IF p TWIN LET ht^bt+FN r<2)s IF THEN LET p*®* LET 

ht=*jcs LET »n=I+FN r ( 7 M GO TO 5® 

4® IF NOT P THEN LET bv=bt-FK rl2M IF h%<=mn THEN LET p= 1 * 
LET bt^ani LET ix-Q + FH rUGI 
50 NEXT li RETURN 
77 REN 

70 REN **PRAW LAKE** 

79 RER 

8® INK 7s FOR : =® TO 49 

9® LET x=FN rtl25l: LET y*l26+FN fl0J = PLOT X,y 
10® DRAW FN rE4i,®t NEXT It RETURN 
1 37 REN 

l 30 REN **DRAU REEDS** 

139 REN 

L4® I MX 4 : FOR i=® TO 127 l LIT *r) = FM r*23* LIT ix-hKN r(7J 
15® PLOT i 1 X l@ + »n 1 DRAW 0.lx-lDt NEXT k 1 RETURN 
17? REN 

178 REN **DRAU ROUGH GROUND SPECKLE** 

179 REN 

19® INK +; FOE i=® TO 49 

39® LET k = FN r I 128 1 s LIT y™ I®4+FN Fl0 PLOT K.yi NEXT i? RRTUE 
K 

237 REK 

233 REN ** DRAW FOREGROUND GRASS** 

239 REN 

24® INK 4? FOR i-® TO 127: PLOT 1.90: DEAW 0.FN r(S}s NEXT 1 
25® RETURN 
997 Ren 

990 REN * iN A 1 N LOOP FOR DRAWING COMPLETE PICTURE** 

999 R£H 

!000 CLS i SANOOKIZE n: GO SUB 10: ft EH u CLEAE EEC TANGLE 

1 005 GO SUB 20: BEN ** OSAH MOUNTAINS 

L0I0 GO SUB 60: KEK ** DfiAU LAKE 

1015 GO SUB 140: If EM *• DEAW REEDS 

:929 GO SUE 1B0: SEN «* DEAR GROUND 

1025 GO SUB 240: REH •• DBAV GRASS 

1090 INK 0: PRINT A I i AT 1,9: PLASH 1 I "NEXT PICTURE?* 

1040 PAUSE 0: LET Q=n+I= GO TO 1000 



program uses the RND function 
to determine the operation of 
the various PLOT and DRAW 
routines, and it's capable of 
producing some rather effective 
mountains, rippled water, reeds, 
and so on, Sut what makes the 
system of potential interest fa the 
adventure programmer Is the 
tact that, as you know, the RND 
function doesn’t actually 
produce random numbers at all; 
it produces pseudo random 
numbers This means that we get 
a strictly predetermined 
sequence, which repeats itself 
only after 65536 numbers have 
been generated. The starting 
point of ihe sequence is set by 
using RANDOMIZE n, and you'll 
see this used at line 1000. Every 
time you press a key in response 
to the "Next picture?" prompt, 
the value of n is Increased so 
that the sequence begins next 
time from a different point and 
produces a different picture. The 
changes are most noticeabie in 
the mountain protiles mainly 
because these are the most 
complex shapes (being the ones 
I spent the most time tinkering 
with). 

I think you’ll see now what I’m 
getting at. It we let n represent 
the "iocation number 1 ’ in our 
adventure, and precede every 
call to the graphics subroutines 
by "RANDOMIZE n" we’ll always 
get the same set of background 
graphics for the same iocation, 
yet the background for each 
location will be different Of 
course you could go much 
further than I've done here. 

Other subroutines can be 
added (and called 
conditionally on the value of n), 
Just by changing the ink and 
paper the lake In the middle 
distance can be made to turn 
info a morsh, an ice sheet, a 
sandy desert, or whatever. 

Speed trap 

Unfortunately we still have the 
problem of speed — Or rather, 
lack of it! Aha, you say No 
problem PLOT. DRAW, and RND 
can easily be coped with In 
machine code by making 
suitable calls fa the ROM. Half 
an hour's work wilh an 
assembler, and we’re home and 
dry. Well, don't let me stop you. 
but I'm afraid you'll find the 
exercise very disappointing. The 
chief snag (there always is one, 
isn’t there?) is that the normal 
Spectrum RND routine Is 
horrendously slow, and using it 
from machine code doesn't 
aclually make much difference 
We'd better think again. 

Strictiy speaking, we don't 
actually need all the possible 
permutations in the RND 
sequence for the job In hand 
Nor do we need 65536 different 
pictures, come to that, Wouldn't 
256 be enough? Well then, why 
don’t we simply stash away in 



memory a table of 256 pseudo- 
random integers, and then 
extract our random numbers 
from the fables as and when 
they’re needed? 

bet me explain in a little more 
detail. First, we reserve 2S6 bytes 



of memory (in fact I used 
addresses 64744 to 64999 
inclusive) and till each of those 
bytes with a random Integer like 
this: 

FOR I = 64744 TO 64999= POKE 
I, !NT[RN D • 255): NEXT I 




Juif on# landscape octal® wd with ttai* utility 
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Now imagine that we hove 0 
pointer which con be moved 
along the table. Whenever we 
want a random number we just 
collect the entry In the table 
indicated by the current position 
ot the pointer and move the 
pointer along one notch ready 
tor the next random number 
collection (When the pointer 
gets to the end of the table, we 
simply arrange for it to move 
back to the start again). This way 
we can get 256 different pictures 
according to the initial position 
of the pointer. Ot course you'll 
rightly poinl out that during the 
drawing of one complete 
picture the pointer will cycle 
many times through the table, 
repeating itself every time. 

Indeed it will — but oddly 
enough it doesn't matter much 
in practice, A hint of regularity in 
things like the 'grass" or "reeds" 
graphics will hardly be oblrusive 
anyway and with more 
Complicated shapes tike 
mountains the use of the 
random numbers by the graphic 
routines Is complex enough to 
mask almost completely the 
underlying repetitions. The 
techniques wouldn't suit a 
statistician — but It'll do for us. 

Translation 

Were now in o postiton to 
attempt what we set out to do — 
that is. to 'translate" the slow bits 
ot out original BASIC program 
into machine coda In order to 
do so we need 4 essential 
subroutines, and these are given 
in Listing 2 The first two are just 
the well known methods of using 
the ROM routines tor drawing a 
line and plotting a point. To get 
the equivalent of PLOT x,y we 
load the C register with V. the 6 
register with y", and then CALL 
PLOT, To get the equivalent of 
DRAW x,y we load the 6 and C 
registers similarly and then CALL 
DRAW 

The interesting stuff comes 
with the third routine (labelled 
RAND in Listing 2) I've annotated 
this in some detail so that oil t 
need to do here 1s explain how 
it's used It produces the 
equivalent ot INT [RND # x) using 
a table of 256 random integers 
as we discussed above. The 
routine is entered with the A 
register holding the value ot "x". 
and on return you'll find the A 
register holding 1NT (RND* xj. In 
Other words. It does much the 
same job as the defined 
function in Listing 1. You'll need 
to fill the fable from BASIC 
yourself of course os I described 
earlier — but once you've done 
thai the table can be saved 
along wilh the rest ot the code 
as a single block You control 
the starting point of the RAND 
sequence by POKEing 65057 
(POINT) with the current location 
number in your adventure — this 
is effectively the "pointer" we 
were talking about before 
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Listing 2 


*H! SOFT GEKS3H2 ASSEMBLE tm 




ZX SPECT&UW 




Copyright 


<C> HI SOFT 1983.4 


All r i gSis 


reserved 




PaSs 1 


errors: 0® 








1® 


*C- 








20 


iDtAM, 


PLOT, and routines 




38 


• D+ 






65 MG 


40 




DIG 


6500® 




50 


DHftU 








60 


i Th A 3 


IS the equivalent of DRAM C k B 


65080 


7® 




EXX 




66®t i 


90 




PUSH 


HL 


65002 


98 




EXX 




65003 


10® 




LD 


DE* *0101 




110 




CALL 


N24BA 


65009 


120 




EXX 




650 1* 


130 




POP 


HL 


65011 


14® 




EXX 




650(2 


150 




lit 






16® 










17® 










188 










190 


Slh 13 


13 equivalent to PLOT C.B 


6933 


20® 


PLOT 


EQ LI 


■2265 




21® 










220 










230 


PAHD 








24® 


i Th L 3 


replaces Contents of ft register by InT(KKDjA) 




250 


* Note 


that 


addresses 64744 to 64999 must contain 




26® 


; random in tegers between 0 And 254 inclusive 


65013 


270 




LD 


( VALUE 3 , A ; Store A in (VALUE! 


65016 


28® 




LD 


HL k B4744 l . Start of randoa number table 


65019 


23® 




LJ> 


D E * (POiNTI * Current value of pointer 


65023 


30® 




LD 


D . 0 


65025 


31® 




ADD 


HI , DE 


65026 


32® 




LD 


A 


65027 


330 




EltC 


ft 


65020 


34® 




LD 


(POINT), As Store next value of pointer 


65031 


35® 




LD 


A»(HLlS Pick up random integer <rl 


65032 


38® 




CALL 


m 2D2B : Stack 1 1 


65035 


37® 




LD 


ft , 255 


65037 


36® 




CALL 


■ 2 D28 ; Put 255 on stack 


65040 


39® 




1ST 


40| Calculator on 


5504 1 


408 




DEFB 


Si Divide to leave 'XND“ on stack 


65042 


4 1® 




DEFfi 


58$ Calculator off 


65043 


42® 




LD 


A. i VALUE ] 


65046 


43® 




CALL 


»2D28; Put < VALUE } on stack 


65043 


44® 




PST 


40; Calculator on 


65050 


45® 




DIFB 


4i Multiply i VALUE ( by * RN D M 


6505 1 


46® 




DEPB 


39; Effectively I NT i VALUE* "END * 1 


65062 


47® 




DEFB 


58t Calculator off 


65053 


48® 




CALL 


M2DD51 Result to A register 


65056 


49® 




BET 




65057 


50® 


POINT 


DEFB 


0 


65050 


51® 


VALUE 


DEFB 


0 




52® 










53® 










54® 


BKGRHD 








55® 


; This 


trails the picture Irate* and then prints 




56® 


{ horizontal stripes of background paper 


65059 


57® 




LD 


ft 2 


65061 


56® 




call 


■ 160 is Select screen for printing 


65064 


53® 




LD 


B , 95 


65066 


$8® 




LD 


C.® 


$5063 


SI® 




CALL 


PLOT 


6507 1 


62® 




LD 




$5073 


630 




LD 


C. 129 


65075 


64® 




CALL 


DfAU 


$5078 


650 




LD 


B.ae 


650-60 


668 




LD 


C,0 


65082 


67® 




CALL 


DlftU 


65005 


68® 




LD 


A, 17 


65087 


69® 




EST 


16 


65003 


70® 




LD 


A, tPAMi 


65091 


7 t ® 




1ST 


16 


65092 


72® 




LD 


S,$; Five rows of paper iPAPH 


65094 


73® 


LOOP 1 


LD 


A 4 6 


$5036 


74® 




(1ST 


16 


65097 


75® 




LD 


A. S3 


65899 


760 




1ST 


(6 


66180 


778 




DJHZ 


LOOM 


65 102 


78® 




LD 


A , 17 


65104 


79® 




SST 


16 


65105 


80® 




LD 


A* 1 PftP2 } 


65183 


910 




X ST 


16 


$5109 


820 




LD 


B,2 ; Two rous of paper rPftP2l 



v 
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651 U 


830 


LOOPS 


L D 


A. 6 


6*113 






S3 T 


16 


651 H 


664 




ld 


A, 13 


€5116 


96® 




JEST 


18 


6*: 17 


87® 




DJNZ 


L0GP2 


65 ro 


BBS* 




LD 


A. IT 


€5121 


854 




2 ST 


16 




€44 




LD 


A. CPAP3J 


€5125 






B3T 


18 


65126 


€26 




LD 


B,3; Thro* raws of paper IPAF3! 


65125 


934 


LQ0P3 


LD 


4*6 


€513* 


940 




1ST 


18 


€5131 


954 




LD 


4 * 13 


65133 


360 




1ST 


18 


€5 134 


970 




DJNZ 


LOOPS 


65136 


904 




RET 




65137 


934 


mi 


DEFB 


5: Cyan 


€5 1 30 


1400 


PAP2 


DEFB 


1; Blue 


65133 


t»10 


FAP3 


W> 


6: VvllOii 


Nil 2 


trrorfli 0 ® 






tAbU 


u**4 - 


152 


fro* 33] 



The lino I subroutine is the one 
lobefled BKGRND This is 
completely sell-contained, and 
just clears out a rectangle on 
the screen, filling it with suitably 
coloured strips of paper, and 
drawing a tine around it. in fact 
It does mainly the same job as 
lines 10H5 in listing 1 There are 
lust two points 10 make here. First, 
IVe arranged lor the picture fa 
take up roughly one quarter of 
the screen, so as to leave plenty 
of space tor text. Secondly, you'll 
probably want to fiddle with the 
paper colours ai some stage 
either from within a program or 
just to try out different effects — 
and you can do this by poking 
different values Into 65137.'8j9 
before calling the routine For 



r 


1 ■ - Al 


_ A 




65258 


157® 




LD 


! MI ! . A 


€5391 


227® 




CALL 


DRAki 


r 


stin 


1 3 




65261 


158® 




LD 


A, 7 


€5394 


228® 




LD 


Min 


L 


■ Ivi VI >4 


i v 


jl 


65263 


3 59® 




CALL 


SAND 


€5397 


229® 




IHC 


A 


*fi [ SOFT GEN33H2 ASSEMBLER* 


85286 


160® 




ADD 


* 


€5399 


230® 




CP 


128 




2X SPECTBUH 






65268 


161® 




LD 


INN}, A 


€5408 


23 1® 




BET 


Z 










65271 


162® 




HOB 


A 


654® 1 


2328 




LD 


UtM 


Copyright CCi H ISO FT 1363.4 


€5272 


183® 




LD 


1 P F * , A 


€5484 


233® 




JP 


LOOPS 


411 rights rastrvfrd 




65275 


164® 




BIT 






234® 
















€5278 


165® 


SWAF2 


LD 


tHTf, A 




235® 








Pass 1 


•rrori> 0® 






6527® 


1 €6® 




LD 


A, 16 




236® 


C BOUND 














€5281 


167® 




CALL 


BAND 


65407 


237® 




CALL 


I NIT 




10 »C- 






65284 


S 688 




ADD 


A, 6 


€54!® 


238® 


LOOP? 


LD 


A. 12® 




23 ^Picture coipononts 


€5286 


163® 




LD 


(MX1 , A 


€54 12 


239® 




CALL 


SAND 




3® 40* 






65299 


|7®@ 




LD 


A, l 


65415 


2400 




LD 


C.A 


65140 


49 


DBG 


€5 1 4® 


65201 


171® 




LD 


C PF * * A 


65416 


241® 




LD 


A , 9 




1020 






65234 


L728 




BET 




654 IB 


242® 




PUSH 


BC 




]®3® MNTNS 






65295 


173® 


i r 


DEFB 


0 


654 19 


243® 




CALL 


BAND 


85140 


l®40 


CALL 


IN IT 


65296 


174® 


pf 


DEFB 


® 


65422 


244® 




POP 


BC 


€5 L 43 


1050 


LD 


A, 24 


65297 


1 75® 


NT 


DEFB 


® 


€5423 


2458 




ADD 


A ft I®4 


€5145 


1060 


CALL 


&AND 


65290 


176B 


MX 


DEFB 


® 


65425 


246® 




LD 


B, A 


€5140 


1070 


LD 


C UT i T A 


65239 


L 77® 


Hri 


DEFB 


® 


€5426 


247® 




CALL 


PLOT 


65151 


l®8® 


LD 


A* 23 




1780 








65429 


248® 




LD 


A ,( 1 1 > 


€5153 


109® 


LD 


CHXK A 




179® 








65432 


249® 




INC 


A 


65 156 


1 100 


XGK 


A 




180® 


Lake 






€5433 


250® 




CP 


58 


$5 1ST 


1 11® 


LD 


< MN1 . A 


65J00 


1 81® 




CALL 


lx It 


664 35 


251® 




RET 


Z 


65180 


112® 


LD 


A, 2 


€5303 


162® 


LOOPS 


LD 


A. 125 


65436 


252® 




LD 


ii n, a 


65162 


112® 


CALL 


BAUD 


65385 


183® 




CALL 


BAND 


€9439 


253® 




JF 


LOOP? 


65165 


1 1 40 


LD 


I PPJ*A 


€5389 


164® 




LD 


C. A 




254® 








65160 


U50 L&0F4 


LD 


A, (I M 


653 83 


! 05® 




LD 


A + 6 




255® 








€5171 


L 1 €0 


LD 


C i A 


€53 1 i 


16€® 




PUSH 


BC 




256® 


CEA3S 






65172 


1170 


LD 


S, 136 


65312 


107® 




CALL 


BAUD 


€5442 


2570 




CALL 


IN IT 


65174 


1 19® 


CALL 


PLOT 


€5315 


183® 




FOP 


BC 


€5445 


258® 


LOOP8 


LD 


Ai no 


€5177 


1 150 


XQB 


A 


65316 


1898 




ADD 


A* 126 


€5448 


259® 




LD 


C , A 


65 170 


1200 


LD 


C, A 


65318 


198® 




LD 


B . A 


65449 


260® 




LD 


6,96 


SS 179 


121® 


LD 


A * C HT ] 


653 19 


191® 




CALL 


PLOT 


€545 1 


261® 




CALL 


PLOT 


€5182 


1228 


ADD 


A, 7 


€5322 


192® 




LD 


A * 4 


€5454 


2620 




LD 


A. 9 


€5164 


123® 


LD 


B * A 


65324 


1 938 




CALL 


BAND 


65456 


263® 




CALL 


SAND 


€5185 


124® 


CALL 


DFAW 


65327 


134® 




LD 


C * A 


65459 


264® 




LD 


B h A 


65 196 


125® 


LD 


A, CPFI 


€5328 


195® 




LD 


B.® 


6546® 


265® 




LD 


C*0 


6519! 


128® 


CP 


8 


6533® 


I960 




CALL 


DBAW 


66462 


266® 




CALL 


DBAU 


65193 


12TB 


JP 


NZ,UP 


65333 


1970 




LD 


A , (III 


€5465 


267® 




LD 


A . 1 in 


€5 156 


1 26® 


LD 


A T 2 


€5336 


198® 




INC 


A 


65469 


268® 




txc 


A 


65190 


129® 


CALL 


BAND 


€5337 


139® 




CP 


50 


€5469 


269® 




CP 


128 


€5201 


130® 


LD 


Bi A 


€6339 


2®00 




BET 


2 


€547 1 


27®0 




RET 


2 


65202 


131® 


LD 


A. f HTl 


6534® 


201® 




LD 


HIM 


65472 


271® 




LD 


UI ! . A 


€52®5 


1328 


SUB 


B 


65343 


282® 




JP 


LOOPS 


65475 


272® 




JP 


LOOP 9 


652®€ 


!33® 


LD 


(HTK A 




2®3® 










273® 








6S2®9 


134® 


LD 


B* A 




2848 










274® 








6521® 


135® 


LD 


A , t HW J 




205® 


FEEDS 








275® 


INJT 






85213 


138® 


CP 


ft 


€5346 


20€® 




CALL 


m it 




2760 


*Tr ansparent paper 


€5214 


137® 


CALL 


NC t €tfAF2 


65349 


207® 


LOOP® 


LD 


■At 2 


65476 


277® 




LD 


A , 248 


65217 


m® CQNT 


LD 


fUlD 


65351 


2*6® 




call 


BAND 


€546® 


27 a® 




LD 


1 NAS XT J 


6522* 


133® 


INC 


A 


€5354 


209® 




LD 


IMN1.A 




279® 


counter xq «r 


€522 1 


140® 


CF 


128 


65357 


218® 




LD 


A , 7 


€5493 


288® 




JCOI 


A 


65223 


14 K® 


BET 


2 


€5359 


21 1® 




CALL 


BAND 


65484 


2918 




LD 


III),* 


65224 


142® 


LD 


1 1 1 1 „ A 


65362 


212® 




ADD 


A , 1 


65487 


292® 




SET 




€5227 


1 43® 


JP 


L00P4 


65384 


213® 




LD 


tHJtl. A 


23696 


283® 


MA3KT 


EQU 


23898 


65238 


144® UP 


LD 


A , 2 


65367 


214® 




LD 


a, < m 


8933 


284® 


PLOT 


EQU 


8933 


65232 


145® 


CALL 


BAND 


S5-37® 


215® 




LD 


C*A 


65®0® 


285* 


DRAW 


EQU 


€580® 


65225 


146® 


LD 


B,A 


65371 


216® 




LD 


A, (MX! 












65236 


147® 


LD 


A* IHT1 


€5374 


217® 




ADD 


A, 119 












€5229 


146® 


ADD 


A , B 


65376 


2 100 




LD 


B, A 












65249 


1490 


LD 


(HTl.A 


€5377 


2138 




CALL 


FLOT 












65242 


1500 


LD 


A, < HX S 


€538® 


2280 




KOI 


A 












65246 


ist® 


LD 


8* A 


8536 1 


221® 




LD 


C,A 












65247 


152® 


LD 


A* <KT J 


65392 


222® 




LD 


A. tfIXl 


65® 13 


288® 


BAMJ> 


EQU 


65013 


65250 


153® 


CF 


B 


65385 


223® 




LD 


&,A 












6525 1 


154® 


CALL 


NC,SUAF! 


65386 


224® 




LD 


A MX* J 


Fs« ; 


l errors' 0® 






€5254 


1558 


JP 


CONT 


€5383 


225® 




SUB 


b 












65257 


168® SWAP! 


LD 


A.B 


6539® 


226® 




LD 


i,A 


Tibi* 


iiltd: 27B 


fro* 367 
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SPECTRUM PROGRAMMING 



mu 

example. If you want your 
picture to oppeor as though 
night had fallen you could POKE 
65137,1 This would change the 
paper tor the lop S strips (the 
"sky") Irom cyan to blue. To turn 
the "lake’' info a "marsh” you 
might POKE 65138,4 — and so on. 

All that now remains to be 
done is to ‘translate" each of 
the separate graphics routines 
into its assembly language 
equivalent and I've done this in 
Listing 3 Although this isn’t 
annotated (it It was it would take 
up far more space than It's 
worth) t've stuck as closely os t 
can to the BASIC in Listing 1 so 
that you should be able to 
follow if without too much 
difficulty. In any case you’ll 
almost certainly want to tinker 
with these adding your own 
extra routines and possibly 
making the existing ones look 
more interesting on screen. If 
you want to run Ihe whole thing 
Just as it sfondi then simply 
assemble Listing 3 at the end ot 
Listing 2. leaving oul the ORG 
65140 Instruction and the PLOT, 
draw, and rand label 
definitions at the end. 

Picture demo 

Once you've assembled the 
code and saved it (and don't 
torget that RND table, whatever 
you do!), you'll need a little 
SASIC program to drive II Listing 



4 will do a demonstration jobi 
cycling through the 256 pictures 
as you press a key. You’ll find 
that production ot the pictures Is 
now quite fast enough for the 
system to be useful — and very 
considerably faster in fact, than 
wed have managed it we'd 
stuck with the RND routine 
normally used The price of this 
Improvement in speed Is just the 
256 bytes needed to store the 
random number table, which I 
think you’ll agree is a very 
acceptable bargain. 

As you’ll see, the graphics 
routines themselves take up very 
Utile memory, and you can 
afford to add to these withoui 



much anxiety. Of course these 
backgrounds won’t do on their 
awn, but arranging a few sub- 
routines to print up the shapes of 
castles, huts, and the like, In 
blocks of character squares isn’t 
difficult. I have a little designer 
program to deal with this, which 
stores the graphics tor buildings 
In an alternative character set 
so that they can be printed up 
using RST 16. But that might be a 
Job for some future article, and 
In the meantime you’ll doubtless 
have your own ideas about ways 
of using the random back- 
grounds. Goulds yours be the first 
adventure to use 
’’RANDSCAPlNG" perhaps , . .? 



Listing 4 



1 EEM ** BASIC DRIVER FRCGRAM** 

Z BIN 

3 BORDER CLEAR 04743 r LOAD * "CODE 050*$ 

4 REM iitSET UP RANDOM NUMBER TABLE t » 

5 till 

0 FOE 1-64744 TO 64993 t POKE i B I NT L 265* RND n NEXT 1 
? LET ft -0 : REM t* I Wifi All SI COUNTER 
9 1EN ■ AKA IN LOOP** 

9 REM 

10 LET n-n+lt POKE 65057** ; REM t*UPDATE PICTURE COUNTER 
35 INK 0: CL5 i RANDOMIZE US ft 65059: REM ** BACKGROUND PAPER 
20 PRINT AT I, |7; -PICTURE NUMBER"; AT 3*24 l n 

30 ink 0: randomize usr 65140, pew **hounta]ns 

35 INK 7 s RANDOMIZE USE 65300: REM ■ »LAKE 

40 INK 4 : RANDOM I ZE USE 05346:: REM ■ * REEDS 

45 INK 0 3 SAN DON I ZE USB 654071 REM PROPOUND SPECKLE 

50 INK 4: RANDOMIZE USE 6544 Z? REM S4GRAS5 

60 PRINT * L [AT 1*93 FLASH 1 f p NEK T PICTURE?^ PAUSE 0 

70 GO TO 10 




ARE YOU A BUDDING 
PROGRAMMER? ___ 

Y b ntu/mie l«r I " f . I L 



— X is always looking for fop 
quality games and utilities for 
publication. If you have a top 
notch game or a useful utility for 
the Spectrum or QL why not 
send it to us for appraisal on 
cassette or microdrive complete 
with a listing if possible. 

There is also our new feature 
Short Cuts to showcase your 
practical, novel or imaginative 
short routines with cash prizes for 
published listings. For longer 
programs we pay competitive 
rates, and if you have an idea 
for an article or series for ZX — 
drop us a line or phone Bryan or 
Cliff on 01-437 0626 to talk it over. 
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SPORTS SIMULATION OFFER 




Argus Press Software Sport* Offer 

Please send me Handball Maradona. Nick Faldo's Golf and 
American Football, 



Name: 



Address: 



l enclose a cheque/postal order for £9.95 Including p&p payable 

to Argus Press Software. 

Send your remittance to: Argus Mall Order (IX), Units 1*2, 

Con I on Developments, Watery Lane, Darwen, Lancashire 
BB3 2ET. 



Three games lor the 
price ot one from Argus 
Press Software 



52 ports simulation tons can pick 
up three gomes tor the special 
prive of £9 95 In this ZX readers 
offer organised In conduction 
with Argus Press Software 

The most recent release is 
Peter Shiltortfs Handball 
Maradona a football simulation 
with a difference as it puts you 
in the boots of the goalkeeper 
with the challenge at keeping a 
clean sheet In practice games 
and league matches at a 
variety of skill levels. 

Nick Faldo's Open gives you 
the run ot 900 screens and 18 
holes as you play round a 
faithful simulation ot the course 
at Royal St George's. The 
package comes complete with 
a fully illustrated guide to the 
course 

American Football is an 

animated grid-iron simulation for 
one or two players featuring all 
the elements of the real game — 
passing offense, running, 
defence and kicking to create a 
blend of on field action and 
strategy. 

Now these games are 
available by moll order for just 
£9.95 Including postage and 
pocking. Do not send your 
cheques or postal orders to the 
ZX address but to the address on 
the coupon on this page. Make 
cheques and postal orders 
payable to Argus Press 
Software. 

But If sports simulations don't 
appeal to you don't despair this 
is just the first In a series of 
special offers featuring Argus 
Press Software games and 
forthcoming offers will feature 
war, space and arcade gomes 
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SPECTRUM GAME REVIEWS 




Fruit machine simulations 
inevitably lack the excitement 
Ol the real thing On the plus 
side you coni lose your shirt but 
on the other hand you're not 
going to walk away with your 
pockets bulging with loose 
change Without the thrill ofthe 
gamble the simulation is util* 
mainly =- Ifuiiieti That being 
sold Dizzy Dice manages to be 
slightly better than most games 
ol this kind so If you want a 
harmless imaginary flutter this 
might be worth a whirl especi- 
ally 01 a budge! price 

the presentation Is bright 
and full of activity once me 
fruits are rolling, A touch of 
diversity Is added to the usual 
game with the opportunity to 
gamble your winnings on a rou- 
lette wheel or on the Ihraw of a 
dice (guessing whether It will 
be higher or lower than the 
previous throw). 

Storting otf with $10 you must 
turn it into $100 thus breaking 
the bank. You then move on to 
try breaking the bank at higher 
cash limits. 







Dizzy Dice is about as good 
o game os you'll get in this un- 
adventurous genre but purists 
will notice a glaring Inaccur- 
acy. When they are about to run 
out of coins, the machine wilt 
suddenly turn benevolent and 
give you tour (r ults in a row and 
a hefty payout. Just to keep you 
in the gome 



I'nnn 

IjuuIJ 





This Is the famous “llle" program 
of multiplying cells trans- 
planted and o rotted onto an 
arcade game. The result is a 
farmers m space foray with 
liberal doses of sowing, reaping 
and zapping. 

The oim of the game is to 
establish plantations on alien 
planets. There ore eight to 
conquer and the final planet 



has vast supplies of weedkiller 
wilh which you can rid the 
galaxy of weeds Apon from 
agriculture there's an element 
of trading — on returning to 
your home planet you can 
cash In your crops and buy a 
bigger ship The main action 
however takes place on the 
uncultl voted planets where you 
pitot your tiny ship out of the 
mother craft and set about 
seeding the surface There are 
alien fighters to avoid and 
destroy and Indigenous weeds 
that will choke your harvest, 
counteract these threats, 
harvest your craps and fly back 



to the moihercraft. That's about 
the extent ol the gameplay — 
there's a little bit of everything 
but no highly addictive feature 
Agent Orange Is an 
Interesting attempt to try 
something a bit different bui the 
idea of combining "life'' with 
arcade action sounds a lot 
better than ir plays in practice 






GOOD 



y 



Somebody somewhere thought 
tt would be a great idea to 
base a game on the trials and 
tribulations ot a software distri- 
bution company. Wilh such an 
Inspired concept as a starting 
point this game was always 
going to lace an uphill struggle 
to succeed. Nonetheless great 
games con spring out of lock- 
lustre notions — unfortunately 
Wlbslars isn't one of them. 

Wibstars Is three mini gomes 
.tacked together. Firstly there's a 
very rudimentary gome in 
which you must get your van 
under the right chute to receive 
the goods due lor despatch. 
Secondly there's a brief arcade 
section, where your van is 
displayed from a bitdseye view 
going along the road. In front 
isa van from a rival firm which 
jettisons debris into your path. 
All you have to do is avoid the 
Junk thrown at you. The climax 
of the game is a platform and 
conveyor bell scene — man- 
oeuvre your goods up the 
screen, avoid the hazards and 
you can finally get your goods 
to market. As a screen from a 
platform game it works reason- 
ably well but i here’s only one 
Any platform game you could 
mention has tar more screens of 
at least equal complexity. 

Wibstors three games do not 
stand up either on their awn or 
when thrown together In this 
order A poor release which Is 
below the standard of much 
budget software 
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Reieosed on vet onother of 
Masteruomc's labels (Bulldog) 
Feud is a promising looking 
gome that doesn't guile come 
up with ihe goods. 

The plot hos possibilities - 
you play a wizard named 
Learie who is involved in a teud 
with his brother Leonoric, who 
also happens to bo a wizard 
Being wizards their feuding 
Involves much turning ot each 
other Into frogs, blasting with 
fireballs and the like Sul beiore 
the spell throwing you both 
hove to coiled the necessary 
herbs and Ingredients to 
prepare the spells, 

Graph leal ly the gome is 
very slick learie Is quite a large 
figure wry well animated os he 
wanders around in his monk's 
habit, ond on ihe whole the 
graphics compare well with 



qglle a lew tull-pnce titles The 
trouble Is that the business of 
finding oil those herbs and 
things goes on a bit too long, so 
that Instead of getting down to 
the serious business of trans- 
mogrifying each other, you 
spend most of the time wan- 
dering around bits of forest ond 
along deod-end pathways look 
ing for flashing flowers Finding 
the herbs ought to be Just ihe 
build up lathe big tight, but as 
It Is it takes so long thot the 
adion gets slowed down and 
drawn out. making the game a 
lot less addictive than it could 
be 

Still, it Is very nicely 
presented, and while it's nai o 
budget classic It Is a lolrly 
respectable effort 
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SCALEXTRIC 



Scaiextric arrives on ihe 
Spectrum as a sophisticated 
construction set with almost 
limitless possibilities tor 
designing your own tracks os 
well os 17 pre-set simulated 
Formula 1 circuits 

Constructing o circuit Is 
simplicity Itself with an Icon 
driven system ond there Is the 
option lo save the tracks you Ste 
built. Racing takes place on a 
split screen display where you 
have the option to race in two 
player mode or againsi a com- 
puter controlled car. There's 
also a plan view of Ihe whole 
circuit which plots your position 
during a lap — a useful old 
when trying to anticipate sharp 
bends, 

This computer simulation 
otters plenty oi variety as far as 
tracks ore concerned but be- 
cause every race is lust o two 
car race the racing action can 
become state very quickly. It 



may have been an Idea to 
change the Scaiextric formula 
and include a larger Held of 
oars weaving your way ihrough 
back markers con be just as 
satisfying as winning. 

One area ol racing that has 
at Iasi got some attention is 
Crashing. In most simulations 
whatever happens In one 
player mode Its always your 
fault and you ore eliminated, 
whereas In Scaiextric the rule is 
that the car approaching from 
behind Is always the loser, but 
It the difference In speed 
between the two Colliding cars 
1$ less thgn 20 miles on hour 
l here's no crash — the front car 
is Just shunted along the track. 

A good value package only 
lacking ihe competitive edge 
that comes from having a grid 
full of cars racing round the 
irack. 







GREAT 




It's wild: It's wacky I It's, no il Isn't, 
yes il is. it's a platform game 

Buteh Hard Guy Is, believe it 
or not, o spoof of Ihe recent 
spate of Rom bo, Commando 
Cobra types of game - in other 
words H’s )usi another combat 
game with a lew lunny names 
thrown in. Spoofs ore meoni to 
be funny, bui In this case the 
hilarity begins and ends with 
Ihe names of Butch himself and 
his opponent, the evil Or Tie Fu 
[them have 'em roiling In the 
aisles) Once you've recovered 
Item the rib-spUtilng uproar lous- 
ness of oil that you've gol noth- 
ing Ml lo do but play the game. 

Butch Is an old war wleran 
whose task is to rescue a num- 



ber of other vets who have been 
coptured by Tie Fu and locked 
up in his castle in ihe south 
Pacific. The cages that they've 
been locked in ore situated n 



S latter ms on each of the games 
3 screens and. as Butch, you 
have to leap from platform to 
platform, kicking the cage 
doors open and enabling the 

B risoners to escape to Butch's 
ell copter (see, I told you it was 
a platform gome). 

Once oil the prisoners have 
escaped from a screen you 
can then start on the nexi one 
but ihere is of course a slight 
snog. Each screen Is patrolled 
by Dr. Fu's robot guards, which 
ore coated in a poison which 
kills on contact. Not only con 
these robots kill Butch, they Can 
also recapture the prisoners 
which means that he'll have to 
go back and rescue them 
□gain unless he's very fasi You 
con defend yourself from the 
robots by either punching 
them, which |usl mokes them stf 
still (or a second or two or 
kicking them, which can blow 
them up (but you'll have to get 
out of the way or be caught In 
the biasi) 

The movement of the robots 
Isn't predictable and I found 
that you could attempt to Ml 
one of them and stilt end up 




dying, which made the game 
a 1 1 tire irrlfaling ol times The 
twenty screens ore arranged In 
a fixed order and you d have to 
be amazingly quick-fingered to 
get to the end (and the gome 
wonl accept Sinclair interfaces 
so il you've got one or o +2 
then you'll hove to use the 
keyboard), but the game wasn't 



so addictive that I particularly 
wanted ta 










SPECTRUM GAME REVIEWS 



IMM 



TERRA CRESTA 

Imagine 

£ 7 . 9 $ 



Anoiher arcade conversion 
Irom Imagine this lime of a 
space shoot 'em up that re- 
minds me a bit of Gargoyle's 
Ughttorce. You control a space- 
ship Ilyina over the scrolling 
surface of a planet guarded 
(stop me if you've heard this one 
before] by wove upon wave of 
aliens who will swoop out of the 
sky and Iry 1o blow you all aver 
the place Plus* at ihe same 
time as dodging and tiring 
back at the aliens you've also 
gal to destroy the weapons silos 
on the ground which are add- 
ing to the fun by lobbing 
bombs into the sky. 

Needless to say. all this sky- 
borne action keeps you very 
busy, but as you pick off the silos 
you are rewarded with addi- 
tional weaponry that helps you 
blast your way through to the 
linol stages of the game where 
you'll probably be trashed by a 
huge robot-ship 

Its oil fairly standard shoot 
'em up oction. professionally 
presented but not exactly ooz- 
ing with originality For some 
reason (probably to keep the 
conversion as faithful as pas- 
sible to Ihe orcode original) the 
playing area oocupies only the 
righi-hond side of the screen, 
while the rest is occupied by 
ihe Terra Cresta logo and score 







tables As a result the graphics 
In the small playing area, 
though reasonably well drawn, 
are pretty small and require 
close attention to keep an eye 
on what’s happening. I know it 
might mean a less faithful con- 
version, bui ii might have made 
o slightly better game if the pro- 
grammers had used the whole 



of the screen tor playing it — as 
II stands It looks a hil like you're 
only getting hall a game since 
one half of the screen is virtually 
useless. 

There are no major faults In 
Terra Credo but without a bit 
more originality ns not likely to 
lake aver as anyone's favourite 
shoot 'em up 





10th FRAME 



When it comes lo sports simula- 
tions* authenticity can be a 
drawback This ten pin bowling 
gome repticaies the tedious 
features of the game while toil- 
ing to exploit the excitement of 
the actual game Tedious real- 
idle features include a poinlulfy 




tong wall while the machine at 
the end of the lane sweeps 
away knocked Over pins. Auth- 
enticity could certainly hove 
been sacrificed to ovoid the 
pauses especially as even 
during ihe action this gome is 
still in the stow lane 

Controls are keyboard only 
a nd there is no computer oppo- 
nent so you've either gal to be 
Content oh Improving your own 
score over the three difficulty 
levels or sfrongarm some friends 
into joining in (up 10 eight 
players). 

The skill factor comes in 
during Ihe aiming and throw- 
ing Of the bad. direction is 
selected with a cursor and 
speed and accuracy by testing 
your reactions on a rawing bar 
diagram at the bottom left of 
the screen. This indicator also 
determines the amount of 
hook" you pul on the bait. A 
bad error of judgement means 
that the boll will generally spin 
info the gutter about a third of 
the way cfown the alley. 

Mastering the refinements of 
the game fakes some flme but 



once you've accomplished 
Thai It becomes very much like 
top level darts* it's more of o 
surprise when you miss than 
when you hit the target. Even 
when you get a strike it's very 
low key — no flashing lights or 
whistles 

The animation, such as It is, 
is good and the graphics are 
lair and although It will suit 
those who are ten pin bowling 
lonotlcs the impulse buyer may 
find ft repetitious and over- 
priced 













FIRST STEPS INTO 



IV ALAN DAVIS 



l_ost month I described whal I 
hoped was a painless method of 
making the often traumatic 
transition from BASIC to machine 
code programming. If you've 
had a go at it, then I hope it 
proved successful for you — but I 
must Confess that I'd feel a little 

« lf we Just left it at that. 

who are left scratching 
their heeds and wondering 
"How do t get from here to 3D 
sprite graphics? r might, with 
some Justification, feel somewhat 
dismayed! So here goes with a 
second Instalment. The 3D sprite 
graphics are stiff a bit far off, but 
I hope we con gef a few steps 
nearer without offending the 
purists too badly. 

Screen routine 

What I want to do in this article 
Is to build upon the ground that 
we cleared In the first one and 
Introduce a tew new con ce pis 
(but not too many], tn so doing, 
well actually be able to write a 
rather useful little screen 
manipulating routine. The 



Listing 1 



1 SIM *■* BASIC "WASH" ROUTINE ■■■ 

2 REH 

6 REM *** DEA U PATTERN *** 

9 fi EH 

10 CIS * rot i«=l TO 90 

20 F LOT 127.0?: DRAW 00*5 IN (Fl*i/49l ,60*005 iPI**/4Sl 
30 KBIT % 

37 REK 

30 REN *n PICK UP INK AND EASES COLOURS m 
30 REH 

40 PRINT M 1 1 AT 0,0; H P*pffr colour? 10^71 1 
50 GO SUE 200] LET paper -V At Li 
60 FEINT 4 l SAT 0 s 0s-lnk colour? £0^71* 

70 GO SUB 200= LIT Iftlt-VAL it. if ink -piper THEN GO TO 70 
77 REH 

70 REK *** HOW * WASH" THE SCREEN IN THE CHOSEN COLOURS ■#* 

70 REN 

80 FOI i=0 TO 767 
90 POKE 22526* i , ink +e«p* per 
100 NEXT i 
1 1 0 BORDER paper 
120 GO TQ 40 
197 REM 

L30 REH *** PICK UP A KEYPRESS itt 

199 REM 

200 PAUSE 0: LET i*= 1NKEY*= IF t*c-0“ OR THEM GO TO 200 

210 PRINT *1 ;AT 0,0, , 

220 RETURN 



Listing 2 



Use o f 


the 


HL 


reg i ster 


pair 


to “point" 


to 


an address. 


65368 


10 






ORG 65368 


65368 


20 






LD HL, 22528 


6537 1 


30 






LD A, (COLOUR) 


65374 


40 






LD ( HL) , A 


65375 


50 






RET 


65376 


60 


COLOUR 


DEFB 7 



Listing 3 



A simple 


"count i ng 


65368 


10 




65368 


20 




65370 


30 




65373 


40 


LOOP 


65376 


50 




65378 


60 




65379 


70 




85380 


80 




65383 


90 




65386 


100 


COUNT 



loop 

ORG 65368 
LD A , 0 

LD (COUNT), A 
LD A , (COUNT) 
CP 255 
SET Z 
INC A 

LD (COUNT), A 
JP LOOP 
DEFB 0 



programming won't be elegant, 
it won't be economical, and It'll 
give Toni Baker hysterics — but 
It'll be simple (very], and it will 
work pretty well. Just to whet 
your appetite take a look at 
Listing 1 — or. better still, drag 
the old Spectrum out of its 
corner and spend a couple of 
minutes typing It In. When you 
RUN it, the program will draw a 
pattern on the screen and ask 
you to set the PAPER and INK 
values. If you respond in each 
case with a number between 0 
and 7, the screen will be 
coloured In from top to bottom 
In the new PAPER and INK 
colours, leaving the original 
pattern completely intact. You ve 
probably seen this sort of thing 
before — if's otten called a 
'wash" routine and if would be 
a useful addition to any 
graphics designing program 
since the Spectrum doesn't have 
an Inbuilt BASIC command to do 
It. The trouble is that, as you may 
have noticed, it's very s-l-o-wl! 

We don't have to look far to 
find the reason for this snail's 
pace. It lies in lines 60, 90 and 
100. where the program loops all 
the way through the screen 
attributes area of memory, 
poking into each address the 
appropriate value tor the current 
choice of INK and PAPER. Since 
there are 768 character squares 
to be coloured. It's not surprising 
that this lakes a bit of time 
Wouldn't it be nice if we could 
replace tines 80 to 100 with a 
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machine code routine to do the 
same job Instantly? After all, the 
Spectrum's screen attributes area 
Is just a section ol memory like 
any other (It occupies the 768 
bytes from address 22528 
onwards), and as we know, 
shoving numbers around like this 
is something that the Z80 Is very 
good at. So this Is what we're 
going to attempt. 

Registers 

In the previous article we dealt 
with the 2 80s registers only one 
at a time, but a single register 
can hold only numbers up to 
255, and to write our "wash 1 ' 
routine we ll need to be able to 
handle numbers larger than this. 
Fortunately there’s a simple 
solution. We can store larger 
numbers by using TWO registers, 
and the Z80 has a large set of 
Instructions for handling pairs ot 
registers for just this purpose. Two 
registers which are paired 
together are the H and L 
registers (other common pairings 
ore D.E and B/C), and on 
instruction tor loading the HL 
pair with a number takes the 
form: 

LD HL.515 

What's actually happening here? 
Well, the number 515 is In loot 
being split into two separate 
bytes. One ot these — Ihe "iT'igh 
byte - stores multiples of 256. 
and the other — the Tow byte 
— stores whatever remain. So In 
this case the H register stores the 
number 2 (2x256=512) and the L 
register stores 3 (La 515—2x256), 
It's easy to discover the biggest 
number that can be stored in 
this way: it both registers contain 
255, then we have 
255+255x256=65535. However, we 
don't really need to cope with 
Ihis In detail at present: It's 
enough just to appreciate that 
any number of 65535 can be 
loaded into the HL register pair. 

Were now in a position to 
take a look at Listing 2, which Is 
an assembly program for 
changing the attributes of the 
first character square on the 
screen (top left hand corner). 

We ll be storing the machine 
code In the user defined 
graphics area, and the ORG 
directive at line 10 tells the 
assembler to do this. Line 20 
loads the number 22528 (which 
is the address for the start of the 
attributes area, remember) Into 
the HL register pair, and line 30 
loads the A register with the 
contents of the byte labelled 
COLOUR (see line 60, where the 
delined value ot 7 corresponds 
to white ink and black PAPER). 
This much Is fairly obvious — but 



now comes the clever bit, and a 
new Z80 Instruction: LD (Hi), A, 

This means "put the number 
held in the A register into the 
byle of memory whose address 
Is held in the HL register pair." In 
our case, this results In Ihe 
number 7 being stored in 
address 22528. Then, finally, line 
50 returns us to BASIC 

Now you might be thinking 
"but why don’t we just use the 
instruction LD (22528j,A instead of 
all this messing about with HL?". 
But don't worry about that for 
now — all will be revealed In 
due course Meanwhile, you 
might like to try out this little 
routine for yourself. To do so 
assemble the code and return to 
BASIC NEW the Spectrum (which 
will stilt leave the machine code 
intact in the UDG area) and 
enter the command PRINT AT 
0,0!A" to get the letter A" In the 
top left character square Now 
type RANDOMIZE HSR 65368, 
and abracadabra — the "A" will 
stiff be there^ but in white INK on 
block PAPER. Try poking a 
different value (8xPAPER+INK) Into 
65376 (COUDUR). and do 
RANDOMIZE USR 65368 again, ft 
really does work, doesn't It? So 
all we need now Is to repeat the 
process 768 times to change the 
colours for The whole of the 
screen: in other words, we need 
a program loop 

loops 

Forget our present problem tor 
the moment, and lei's consider a 
simpler one How con we moke 
the 280 simply count a specific 
number of cycles (say 256) and 
then "return to BASIC' 5 ? In other 
words, con we write the 
equivalent of something like: 

FOR IsO TO 255' NEXT I 

Well yes we can. There are 
several ways of doing it, in fact 
— and Listing 3 is one of them. 
There are better methods than 
this one. but this method 
perhaps slicks closer to the 
concepts we already know: 
actually, a better equivalent as 
a BASIC subroutine would be: 

10 LET COUNT— 0 

20 IF COUNT— 25=0 THIN 

RETURN 

30 LET COUNTS COUNT+1 
40 GOTO 20 

What I've done in Listing 3 Is to 
sel up a single byte (COUNT) 
which will serve the same 
purpose as the counting 
variable In the little BASIC loop 
above. The program proper starts 
at line 20, by clearing out the 
contents of the A register, and 
line 30 then dumps the result 
(zero) Into the address labelled 



COUNT. This 1$ just to make sure 
that the counting ot the loops 
does actually start at zero At 
line 40 we enter the loop Itself — 
and I've used the label LOOP to 
mark this point In the program; 
we'll see why In a moment. Here 
we put the current contents of 
the COUNT byte into the A 
register (zero on this first pass, ot 
course), and line 50 then 
confronts us with another new 
instruction: CP 255 Think of this 
as meaning "Compare the 
number in the A register with 
255", Now obviously the Z80 can’t 
actually '^compare" two numbers 
in any intelligent sense, but if 
con do a simple subtraction of 
one from the other — and it the 
result of the subtraction Is zero, 
then clearly the numbers are the 
same. So the outcome ol the CP 
255 Instruction will be 
"remembered" by the 280 as 
either ZERO or NOT ZERO, 
(Incidentally, this result is stored 
In a single bit of the F register 
called the "zero flog", but you 
don’t really need to worry about 
that here). The contents ot the A 
register are unchanged by all 
this. 

I think you'll see that here we 
have the possibility ol 
conditio not actions. We can 
make the program perform one 
action In the event of a ZERO 
result, and another it we get NOT 
ZERO. Which brings us to line 60 
— and you con probably guess 
what "RET T' means: "RETurn if 
the result Is Zero* In other words, 
if the number held in the byte 
COUNT turns out 1o be equal to 
255, the program will return to 
BASIC On this first pass, of 
course COUNT contains zero — it 
isn't equal to 255. So the 
program moves on to the next 
instruction, line 70, Here the A 
register is Increased by 1 (we 
dead with INC A last month), 
and then line 80 causes this new 
number to be deposited In 
COUNT, After the first pass, then. 
COUNT will no longer contain 
zero but 1, Finally, at line 90, we 
encounter a "jump" instruction: 

JP LOOP This tells the Z80 to go 
back to the Instruction labelled 
"LOOP" and carry on from there 
( Ihink you can follow the rest 
yourself. The program will cycle 
round and round, Increasing the 
contents of COUNT by one each 
time, until eventually It contains 
255. When this happens, line 60 
will cause a return to BASIC 

This Is the most complicated 
bit ot programming we've 
attempted so far, and Its worth 
making sure that you understand 
just what’s going on before 
proceeding further. If you get 
tost, refer back to the little 4-line 
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BASIC loop counter for help. The 
parallel between that and the 
assembler program is very close. 

Happy? Good — because 
were now very nearly home and 
dry. If we combine Listing 2 and 
Listing 3, with just a very slight 
(but crucial] addition, we have a 
routine (Listing 4) which will 
perform a ‘wash” over the first 
256 character squares of the 
screen, lines 20 to 40 set up the 
initial conditions (put first 
address of attributes area Info 
HL, and zero the counter) and 
then the loop is entered. The A 
register picks up the “colour'' 

[line 50) and transfers It to the 
address which HL points to (line 
60) Then we check the counter 
(lines 70 to 90) increase If by one 
pine 100] and store the new 
count (line 110). Now comes the 
crucial addition I mentioned. It's 
a new instruction, but you'll 
know exactly what it means: INC 
HL (line 120). This Increases the 
number held m HL by 1 — so 
that HL now "points" to the next 
address in the attributes tile Line 
130 causes a jump back to the 
instruction labelled LOOP and 
Ihe whole process is repeated 
over and over again until 256 
cycles have been completed, 
causing a return to BASIC at line 
90 

Can you see now why we 
used the apparently roundabout 
routine In Listing 2? By storing 
the current attribute address In 
HL. we can simply "point" the 
routine to the next address by 
using the INC HL instruction 
repeatedly as we go round the 
loop 

Listing 4 wilt Indeed work — 
but of course it will only wash 
the top third of the screen. What 
about the other two thirds? No 
problem. All we need to do Is to 



use the routine three times In 
succession, with HL initially 
containing 2252B for the first run, 
22784 (22520 + 256) tor the 
second, and 23040 (22784+256) 
tor the third and final run. But we 
don't need to type in Ihe whole 
ihlng three times, because the 
Z80 allows us to use the 
equivalent of a BASIC subroutine 
using the CALL Instruction. Listing 
5 — which is, at lost, our ultimate 
goal — shows how it can be 
done lalrly painlessly. What I've 
done here Is to take the whole 
ol Listing 4 (with the Initialisation 
ol HL removed), and attach the 
label "WASH" to It — as you con 
see at line 90 of Listing 5, This 
now forms a subroutine which 
can be called using CALL WASH. 

The main assembler program 
then becomes the sequence of 
instructions from lines 20 to 80. in 
which HL is given the 
appropriate initial value and 
the subroutine WASH colled 
three times before the return to 
BASIC Is made at line 80. Just 
one further point may puzzle you 
here: why is it that previously the 
RET z instruction has caused a 
return to BASIC whereas now It 
no longer does? The short 
answer — which is all we have 
space tor — is that In this case it 
was preceded by a CALL 
instruction, and the 280 
"remembers'' where to carry on 
from after it returns from a 
subroutine Incidentally, just as 
every BASIC subroutine must end 
with a RETURN sooner or later, so 
every machine code subroutine 
must somewhere terminate with 
a RET. 

Run 

Now let's make It all work. 
Assemble Listing 5. and it you 



Listing 4 



the top third of the 



"Washing" 
screen . 

65360 1® 

65366 20 

6537 J 30 
65373 40 

65376 5® LOOP 

65379 6® 

6538® 70 

65393 8® 

65385 9® 

65306 10® 

65387 1 l® 

65390 120 

65391 13® 

65394 140 

65395 15® 



GRG 65368 
LD HL, 22528 
LD A,® 

LD ( COUNT 1 , A 
LD A, (COLOUR) 
LD ( HL ) , A 
LD A, (COUNT) 
CP 255 
RET Z 
INC A 

LD (COUNT), A 
INC HL 
JP LOOP 
DEFB 7 
DEFB 0 



COLOUR 

COUNT 



like, save the machine code 
bytes thus produced (SAVE 
• wash" CODE 65368.44) NEW the 
Spectrum (which leaves the 
machine code still Intact in the 
UDG area), type in Listing 1 
again — and just tor tun. run it 
once more to remind yourself 
what life used to be like before 
you were a machine code 
wizard Tedious eh? Now BREAK, 
delete lines 80, 90, and 100, and 
odd the following BASIC lines: 

80 POKE 6 5410, Ink +8* paper 
90 RANDOMIZE USR 65368 

Now RUN the program. Won for 
the pattern to be drown: choose 
your paper colour; hold your 
breath . , . then choose the 
Ink ... 

Magic. 



Listings 



Complete screen 

65368 18 

65366 20 

6537 1 30 

65374 40 

65377 50 

65380 60 

65383 70 

65386 80 

65387 90 UASH 
65389 100 



" wash “ . 

GRG 653G8 
LD HL, 22528 
CALL WASH 
LD HL, 22784 
CALL WASH 
LD HL, 23040 
CALL UASH 
RET 

LD A , 0 

LD (COUNT), A 



65392 1 10 LOOP 

65395 120 

65396 130 
65399 140 

65401 150 

65402 160 

65403 170 
65408 180 
65407 190 

65410 200 

65411 210 



LD A, (COLOUR) 
LD (HLT.A 
LD A, (COUNT) 
CP 255 
RET 2 
INC A 

LD (COUNT), A 
INC HL 



JP LOOP 
COLOUR DEFB 7 
COUNT DEFB 0 
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Activision’s latest casts 
the hacker as hero. 



HACKER 2 
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Hacker 2: The 
Doomsday Papers 
Activision 
£9.99 



At cassette rebelled Actisource. 
an Incomprehensible technical 
manual ond no Instructions 
would not seem the obvious 
beginnings for a great game. 

But to my great surprise these 
Ingredients make Hacker 2 one 
of the most sophisticated 
releases I hove played lor ages. 
It’s American, ot course 
In this gome's prequeF, you 
hacked your way through 
numerous obstacles to prove 
yourself one of the world's finest 
hackers, but your endeavours 
did not go unnoticed. Loading 
the Actisource tape, you log on 
to what seems a normal enough 
Micronet style service — untit the 
menu is interrupted by a 
message from the CIA! As the 
leading expert on breaking 
security systems, Ihey have a 
mission for you. The Russians 
have developed a simple but 
devastating plan to topple the 
US government (trust those 
scheming commies) The details 
are enclosed In a document — 
The Doomsday toper" (sort ot 
thing the Ruskies would COlJ 
such devious plans). Your task is 
to retrieve these papers from the 
military complex in Siberia 
(where else? As you may have 
guessed, I do not entirely 
approve of the typically 

B aranold American scenario). 

ow can you do this, if you're 
sitting in front ot a screen back 
home? Via the miracles of 
modern technology, that's how. 
Hidden within the base are three 
Mobile Remote Units (MRUs, 
droids at your disposal), and the 
Multi'FunctlomSwitching Matrix 
(MFSM), which controls the MRUs 



The MFSM is linked by satellite to 
CIA's central computer, which is 
connected by modem to your 
computer On your screen you 
see a mock-up ot the MFSM. 

Security al the base Is not so 
slack that MRLis con wander 
around undetected. Guards 
patrol the corridors, and there 
are thirty-eight security cameras 
scattered around. Two electronic 
monitors flick through these 
successively, checking that no 
unidentified objects are In the 
picture With the MFSM, you can 
view what any ot the 38 
cameras sea what either 
monitor is registering, or a plan 
ot the Immediate area 
surrounding the MRU, The clever 
bit Is, the MFSM also Includes 38 
video channels, if you 
synchronise correctly, you can 
bypass a camera with a 
recording of what 11 should be 



seeing, ond sneak your MRU In 
unnoticed. You have to check 
several things ot once, so the 
MFSM has four screens. 

Sounds complicated? t’ve 
simplified II considerably! 

Hacker 2 is an extremely 
complex piece of software; it's 
difficult too, ond challenging, 
though nol especially 
Intellectual. Quick thinking ond 
intelligent mapping are 
required What makes It so 
unusual Is the Incredible 
attention to detail. For example 
you have to set the vertical hold 
on each of the TV screens The 
video simulation is so authentic 
you even get noise bars when 
you fast forward. And the CIA 
manual is convincingly 
confusing (not that I've ever seen 
a CIA manual) Real efforts have 
been mode with this gome to 
create realism: something very 
rare with British software. 

The tew animated graphics 
are adequate rather than 
stunning (sllghlly chunky); 
otherwise Hacker 2 is perfectly 
executed. Patience is required, 
but It does poy off. La stability Is 
questionable, but I reckon this 
will provide value tor money for 
most people Activision's 
Spectrum conversions ore 
usually lacklustre atlairs 
(remember the lamentable 
Ghost busters?}, so congratula- 
tions are In order; at lost they 
hove created a winner! 
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Little Computer People 

Activision 

£9.95 

(128 only) 



<Z»ngino!iy sighted inside the 
Commodore 64 it now appears 
that the Little Computer People 
hove started to crop op in other 
places as well, namely 12AK 
versions of the spectrum 
(apparently there's not enough 
room inside the 48K models — 
they may be Little Computer 
People but they're nol that tittle). 

But what ore These little 
beings (LCPs as they are 
sometimes called?). The first LCPs 
were observed by Americon 
programmer, David Crane, who 
had suspected the presence of 
tiny human beings within his 
computer for some time when 
he created what he called a 
house on a cassette' Loading 
this cassette into the machine 



created a small home inside it, 
empty and just waiting tor 
someone to come along and 
live Inside 

When you load your own 
'house' into your 128 or Plus Two 
you ore first of all presented with 
a notepad into which you enter 
your name, the date, and time ot 
day. This, and other information 
about your LCP is continually 
updated and carried over from 
session to session 

Once we hod gotten our own 
Plus Two loaded up, we all found 
ourselves sitting in front of the 
Spectrum, staring at the empty 
house on the screen. Afier a 
couple of minutes a small head 
stuck its way around the front 
door, then on LCP entered to 
give the place the once over. 

This was Drew, o cool looking 
LCP sporting sunglasses and 
bow lie, who proceeded to take 
up residence [accompanied by 
his Little Computer Dog}. Once 
your LCP is in, you've got a 
choice: you can sit back and 



Now you can invite 
Little Computer People 
to take up residence in 
your 128 . 



do nothing and just watch him 
(yes. him, Fve yet to hear of any 
sightings of LCP-esses which, by 
implication, gives rise to all sorts 
Of Interesting questions) wander 
around, or you can send 
messages or perform various 
actions via the keyboard. 

belt to himself. Drew seemed 
perfectly happy to go about the 
house cooking, listening to his 
stereo, tinkering with his 
computer or even doing 
aerobics You can sit ond wotch 
for ages ond your LCP will get 
on with things on his own. 
Watching this is a bit like 
playing with worry beads — 
ultimately pointless, but quite 
calming somehow 

However, like oti intelligent 
beings, your LCP has certain 
needs which have to be met — 
food and drink have to be 
supplied by you, via the 
keyboard, and when he gets a 
bit or lonely it’s up to you to 
cheer him up as best you can 
(perhaps by playing cards or 
anagrams with him! 

There are certain actions 
which you can always rely upon, 
such as giving him a new book 
or record to ploy, but there is 
enough scope within the 
program to allow you to 
experiment and discover how 
best to get on with your LCP just 
as you would do with any other 
person. 

Remember though, that if you 
neglect your LCP he’s likely to go 
green ond take to his bead with 
a terminal cause of the sulks, so 
it's your responsibility to look 
after him. 

Little Computer People is 
thoroughly ingenious ond a 
genuine oddity. tt h s an 
entertainment of sorts, though ifs 
nol a game. In a way it can 
almost be described as the 
computer equivalent of 
background music, except that if 
otters you the opportunity to get 
Involved with whot's going on It 
can't be recommended to a 
specific audience in the same 
way that an odventure or 
arcade game con be, but if 
you've got a 128 Or Plus 2 why 
not say hello to a Little 
Computer Person sometime Who 
knows, it could be the start of a 
beautiful friendship 








scrambled letters ot "ftanarama ‘ 
back lo the original word This is 
o reflex lest that colls lor a keen 
eye and good co-ordination 
wilh the joystick On each 
successive level ihe lime limit is 
lessened The style of lettering 
can make it difhcutl to 
distinguish the letters at first but 
one quickly gels accustomed If 
you are in any way dyslexic 
however this part ol the game 
could present an Insoluble 
puzzle 

It you succeed in sorting out 
the letters in time, the action 
reverts 1o the main screen where 
the warlock has disappeared lo 
be replaced by hovering runes 
which you must collect quickly 
before Ihey vanish Amassing 
Ihese runes is essential as they 
can be converted into magic 
powers Inserted in the floors of 
chambers are hieroglyphs with 
a variety of functions — head tor 
the "Glyph ot Sorcery' and once 
activated you can scroll through 
the spells which are available to 
you with the runes you have 
Some spells otter powers that 
won't come into etlect until a 
later level At you only have two 
lives it's best to concentrate on 
obtaining spells that will get you 
beyond your present level 



the starl of each game you are 
placed rondamly somewhere on 
a level — go through a door 
and the room you enter lights 
up As you progress round, 
locate a "glyph ol seeing* 
which will enable you to get a 
view ot the entire level (but only 
those rooms you've been in will 
show up) On this map you may 
be able lo locate hidden doors 
In the dungeons themselves 
hidden doors can be lound by 
taking advantage ot a neat 
visual touch — figures peek their 
heads through the walls for a 
traction ot a second revealing 
where a door is placed 

As you would expect the 
dungeons are packed with 
various noshes like serpents, 
dwarl warriors and hideous 
insects which require different 
levels ot firepower to be 
destroyed These will all drain 
your energy but there is a floor 
glyph which con be octivaied 
io clear a room of creatures This 
glyph is disposable so you can 
only use it once. Perhaps a 
greater problem, are the 
magical weapons like spinning 
swords and munching mouthes 
which make lile especially 
dillicuif as Ihey are impervious 
to attack You can however 
destroy Ihe generators that 
create them 

Even it you have monoged to 
light up all the rooms on a level 
you may not have found all the 
wizards, defeating all twelve is 
essential to progress and as they 
pop up where they feel like it 



Amphibian daring in 
the dungeon as 
Hewson unveil a 
sprawling magical epic 



Ranarama 

Hewson 

£7.95 



□norama follows the exploits 
Ol a rather luckless sorcerer's 
apprentice whose experiments 
with the potions have 
transformed him into a frog. The 
one advantage of his new found 
form is that he avoids being 
’ 1 ' ( destroyed by an invasion of evil 
war Jocks. As Mervyn you must try 
to wreak revenge on the 
worlocxs and flea! Jheir magic 
One each ot eight levels ther 
are 12 wliards to conlrom in 
- combat, Once you've located a 
warlock and hopped in his path 
you ore I ranker red to o sub 
game where battle commences. 
Adding sub games as an extra 
to the main action has become 
something of a Hewson 
trademark in such games os 
Aaradrold, Quazairon and 
Firelord and here we are faced 
with an anagram game where 
you must rearrange the 



Each ot the eight levels contains 
between 50 to 100 rooms and a 
very simple but effective system 
makes the usual meandering 
round a lot more enjoyable A( 





SPECTRUM GAME REVIEW 











The most authentic got! 
simulation the 
Spectrum has ever 
seen. 




leaderboard 
US Gold 
£9.95 



Sports simulations have been 
In the doldrums recently so the 
arrival ot Leaderboard [a chart- 
topping Commodore game) on 
the Spectrum is cause tor 
celebration especially as It's In 
a different league to any 
existing golf game 








The list of options is 
undoubtedly Impressive — there 
are four 18 hole courses to ploy 
on plus a practice driving 
range Up to four players can 
take part In a round and there 
are three levels ot difficulty, 
novice amateur and profes- 
sional (where subtle shifts in 
wind direction affect the flight of 
the balij. Each player has a 
choice of club (from an 
available 14) and con adjust Ihe 
power, slice and hook in his shot 
by liming the drive against a 
moving bar display. 

The Joy of the game Is the 



high responsiveness to subtle 
changes In your play. Select the 
wrong club or apply too much 
slice and you pay dearly as 
your score threatens to expand 
off the scoreboard. On a lot of 
holes, water hazards dominate 
and if this was real life you'd be 
spending a fortune in lost bolls. 
Pinpoint accuracy is essential oil 
the way down to the hole You 
are kept up to date with the 
exact distance to the hole even 
down to the last few Inches so 
that even a tap in can be a 
problem especially as most 
greens have a vicious slope An 




authentic touch familiar to poor 

S utters occurs when you putt too 
ard but on the righl line and 
the bolt hops over ihe rim of the 
hole 

Graphically, leaderboard Is 
excellent with till-in block 
colours and a smoothly 
animated playing figure The 
perspective of the boll In flight 
as it swings through the air is 
most convincing and golf butts 
will uncover a lot of small details 
that hove been overlooked by 
previous golfing games — such 
as hitting the flag in the hole 
from an approach shot. 

leaderboard Is an exception- 
olty good simulation which will 
be lapped up by anyone with 
an Interest In golf and by those 
who enjoy a well put together 
game. 

The ultimate accolade for a 
sporting simulation would be 
that it was preferable fo playing 
the gome itself ond although 
Leaderboard cant quite 
manage that. It’s a very close 
thing. 
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THE DISC 
COLU 

John Wase presents another 
selection of useful routines for 
Discovery owners. 



s ome months ago, a 
correspondent was asking about 
random access files and how to 
hondle them. He thought that 
perhaps the best solution was to 
set up a relatively short file of 
key numbers to be used os an 
index to manipulate larger flies. 
When I wrote back, I pointed out 
that this was a general disc 
tiling problem rather than a 
Discovery problem, but that he 
was on the right track Now 
here's a short program that 
Illustrates the principle perfectly. 

The Dreaded Telephone 
List! 

Yes It Is; once again I've got a 
telephone list. This Is by Chris 
Oliver ol Gorton-under- 
Needwood. and took my eye 
because it illustrated beautifully 
random access filing. It was 
clear, It had clear 
accompanying noted and It 
come with a disc. So let's look at 
Ihe program. Chris uses two 
random access files, a main 
record file holding names, 
addresses and numbers, and a 
file ol key numbers, used os an 
Index The index number-keys 
must be filed as string arrays, 
dimensioned so that, as in all 
random access fifes, each entry 
in a particular file is the same 
length as the others. 



Listing 1 

This program creates 

and reserves space on the disc 



for two files, Line 2 creates o 
random access file wifh a 
record length of four: fhat is 
three digits, plus one for the 
ENTER used as a separator and 
automatically inserted each 
time we print * to the file. This 
gives 999 of these records plus 
an extra two at the end which 
are used as slots tor storing 
counters. Line 3 creates o further 
tile of record lenghf 63 [plus one 
tor the separator): because -1 is 
stipulated for the file size. It uses 
one halt ot the space available 
on the disc , which is why the 
index file was created first. Next, 
the positions used for storing the 
counters are primed (lines 5-6) 

As Chris says, this Is a good 
Illustration of the method 
Discovery uses to write to a 
random access file, This part ol 
the program is then no longer 
needed. 

Listing 2 

The first thing this program 
must do is fetch the 
current values of the counters 
before manipulating or adding 
further records, and this is done 
in lines 70-90 which Illustrate 
clearly the method of reading 
from a random access tile. And 
this now covers the basis of the 
program: the rest Is merely 
manipulation. 

As Chris says, there are one or 
two things mentioned only 
briefly In the Opus manual 
which are worth emphasizing. 
Firstly, you cannot get a stream 
to flow In two ways ol once. 



Since there are plenty of streams 
available; Chris finds it sensible 
to reserve some (or writing to 
and others tor reading from tiles. 
Chris also warns, too of using 
CLEAR#: whilst useful on 
occasions for closing all streams, 
It does what it says, Thus it 
clears out everything In ail open 
streams doing a Paul Daniels on 
the record you were trying to 
send to Ihe file So in routine 
"find', line 690. CLEAR * could 
be used, but in the "deieie 
record" routine which moves 
key-numbers In the index tile, 
each stream must be closed 
(fine 760) to send the latest rS to 
the file 

The manual does not mention 
lhat If you POINT # rt;x ond "x“ Is 
not o valid number, you gel the 
"nonsense in Basic” report, And 
unless you are a very fast reader, 
you wlft need to control the 
scrolling when printing the 
contents of a tile to the screen. A 
simple variable Is used In the 
"list-all'' and "scroll’ 1 routines of 
the example program. 

Improvements 

The example program has been 
deliberately kepi simple 
improvements could include use 
ot subroutines for reading from 
or writing to random access files 
and use of an ’inserting search" 
routine Instead of the simple 
progressive search could speed 
things up In addition, the crude 
'thange record" routine could 
be replaced with an editing 
routine, and an ‘Add-More? 
option in the add Item routine 
would be helplul. Use of 
machine code Insert and find 
routines and, or the RAM disc 
(particularly the big 128K one) 
would also make things run 
faster. Finally, I had a glitch in 
the discs (which got an attack of 
perpetual motion) or something 
while the program was running: 
alf innocent, I RAN It again. That 
loses the liles; this could be 
avoided by having listing 1 as 
an autorunning subroutine 



Listing 1 



1 HEM Ft r»e CTHt* th* two ttnn-jrjki Aceui rilttft. Main flic dlraotory tl^ldp 

runt** and phoo* riuaban. aaoh raeohd dan up to chiraoiari, 

Tndvx'flU "indax y to hold nusbar* up to thrmm digit! long l.n J to Hflfl 
PLUS AttpAff Aton i 

2 ifl, -■M; "irwlM-IWD*, 1001: CLOSi M 

5 af'Eti m * Ms di factory l CLOSE *4 

4 ESN The lut two poaitiona in. tha indax ti la f JAW & $30 1 ] are mtrvid 
fur counter* (not dtiutloni) m d ctaad paining vith Zaroaa. 

5 OPEN J; u lndax RN04 

6 POINT i7 # 30M PRINT P7. 000 

7 POINT PRINT i7.”0CM CLD3E ■? 

ft CLOSE *7 ; STOP 

9 in# in 
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jumped over In later program 
repeats. Nevertheless, the 
program works, works 
satisfactorily and Illustrates well 
random access tiles. 



An Alternative 

Chris writes that he has used 
machine code to reduce the six 
minutes of John Bennetts BASIC 
screen dump, but does not know 
how to pass non-characters to 
the printer without returning to o 
BASIC IP HINT statement. He 
would also like to know the 
addresses of ihe ports used and 
how to initialise them. Can 
anyone help him? 

Several other readers' 
comments might also be ol 
interest. For instance, David 
Caiow ot Worksop mentions that 
if he SAVEs a program to disc as 
follows: 

SAVE • 1;"iwme??" LINE 10 

and when he gets to the 
question marks, changes the ink 
to 7 and adds, instead, a couple 
ot letters betore changing the 
ink back to 0. then this protects 
the program. He says that you 
must have line 10 autorun or Ihe 
computer won't accept it tt you 
try and load by typing in the 
visible name after a CAT, you 
merely get the ‘file not found" 
error, it also prevents accidental 
erasure, perhaps even more 
important Oh. and if you sutler 
from amnesia, then just change 
paper to another colour betore 
you CAT. and all is revealed. 

RAM Chip 

A query from a computer club 
concerned 5 25 Inch drives. Is 11 
possible to run two of these 
drives trom a Discovery unit, and 
what is the RAM chip? The answr 
is that the RAM chip is pretty 
standard and not difficult io get; 
if is an iC 6116 chip, and yes, 
you can run two 5.25 inch drives 
if you so wish; don't forget to 
unplug the JS" original 
Discovery drive from the printed 
circuit board. Mr D, D. M, Cherry 
of Fort Gale, Umtota, Rep. of 
Transkei. asks similar questions 
and also asks about disc drive 
specifications. Almost any 
modern disc drive wilt da but it 
needs to be Schugart- 
compatible and you need to 
odd a power supply unit if it 
hasn't got one, 

Errors 

B Domb of Wettingen. 
Switzerland, mentioned that he 
had read my comments aboul 
disc I O errors in the December 
issue. He had had continual 
errors ol this sort, and noticed 
that they often appeared 
through interference from other 
peripherals, for instance 
switching off a printer. He 
recommends lhat it you ore 



Listing 2 



10 CLS PRINT "LOADING J1 "TKUOTHOTE DIRECTORY 

£0 LF>- FN C*{ {CODE lB-{lZ*|CODE i*>901 1 ) - kKH Foal Uhp ftMtutvr into 

tMnkifki that you arc sattnrMl CAPITALS, wh*tHw:r jrou ir* or net. 

30 DIM fKtlJ DIM rl|3)' REN far 1 La 999 ftcordi, up to 43 eh*rsct*r* o*eh 
40 LET LET fLnd=40fl LET mi+rt -900 LET link l" 9 9B LET duff-2100 

50 GO $Uh 1000 REH Load fleiiii* itn rmm 
66 REM Ftieb *r,d ♦nJ -oJ'-f 1 1 n vtlusa 

“motet [atarad at IlW on the index fil*| - No of valid r«oor4f in ind«K 
"fllM" fitored it 1001 an tndti fi 1*1 ■ N* of rwordi on tho fk la, inolud 
1 njt dalatad antra !! 

70 OPRH 16 r ■ l;“kndei KND4 

S0 POINT H.USM INPUT LET reetotcVAL r» 

J0 POIMT ifl r 1001 INPUT *6.r* LET fll*nd-YAL j-*: CLOSE ■« 

65 IF r*atai-0 THEM CLS PRINT '! Me* file i "No record ■ y * t entered ‘ ‘ xl 

GO TO £10 

DU kKM 

100 REM OMTOL LOOP 

301 REM — 

11® CLS GO SUB 600 HEM Print -wmj 

120 IF ENKETt" " " THEN 00 TO 120 

130 LIT iisfl CttlHAEYti 

140 IF i*-'A r THEi GO TO 200 
350 IF Lt-L THEM GO TO 3M 

150 IF n r THEM GO TO 400 

|70 IF 1M C THEM 00 TO M3 

350 IF vis P THEM 00 TO 70S 

3 IS Ip H O them STOP 
iW GO fa 120 
ivi p ay 

?00 jyrjt Adis ITEM ROOT I HE 

£01 REM 

201 CLS PRIMT AT 

210 DIM r*(*3J INPUT Ent-r Mw Net Ifit: 

REN ' DIM ol«irf ft far niw input 
£12 LET 1 t ~LEH t* LET Ins LEM nt IF ltd OS Irul THtKH 00 TO 210 
214 IF OR ln>21 THEM GO to duff 

216 IT 000* til ON come LfM 1*132 OR nftlM THEM Utt *irm- = t: 00 TO duf 

f 

216 FOR nd TO It' LET ft(M*t*f ft) - NEXT n 

220 fr COPE h*(lH4T Oft CODE itSUl>*« OR n*UH " THEM LET errors : 00 TO duff 

22b CLS PRINT S* KtM Sevirjf MtiMte 

230 TOR nM2 TO 4I+L*N n > LET fUal-alin 4tJ NEXT a 

240 LET fi<33 TO 41M'Til, Ha 

23® LET LET ulllti] TO 1 PfT *t£ In- 42 TO ln*42^ f 

260 00 SUB 4 n»rt 

265 0PEM ■!; , « < 1 , met or? RH'H4 REM 4 4 0 far r^ir^ FSOH 

fllsi end odd nuabered it r«4P> ft* A T far writ in* TO fil#t 

270 POINT >5, filer**: PRINT *5 f» 

27j CLOSE >3 

260 OPEN *7. ft \U~i^4ww RND4 

205 POINT R7.10CW PRINT *7 , STftl reotat REM Update point*™ 

264? PC' I NT i7 H |001 PRINT *? , STlCt fllwl kEM v*r Lin* #9 

295 CLOSE >7 OO TO 110 
299 REM 

'100 REM LIST-ALL ROUTINE 
301 REN ir - m ’ mr - 

305 CLE LET acral 3 -7 REM Nnrd ta rontru! fi'rolhhl or ■'hale file n duaper] 

310 OPEN >4. m ; 1 . dlr-^tnr* ft Md*4 OPEN i6 ■ ; 1 tnd+v RND4 
320 LET pntr-1 

330 POINT M.pntr INJUT •B;r* POINT >4 VaL rt 

331 IF pntnecroll THIN 00 laiM 
3+0 INPUT M.f* 

350 PAINT ft" 

311 LIT pntr^pfitr*! 

3S0 IF pntr* -fectot THEM OO TO 3341 
570 CLEAR > 

379 RFM HE TURN TO MENU SUBrojt ir>o frtw, 

3W PRINT 0 1 . It rur Meau, 

390 IF FN CtUHKlYtJ d M THEN <30 TO 390 

391 CO TO ] 10 
^399 REM 

4«5 REM L LARCH HCUflNRS 
+01 REM 

410 INPUT AT 22.0. AT 5,4; Niufl tyy m nu# ON rvuiier ' tbit you nr# lookkrtf 
for T 

420 patr-l GO SOS /lad 

4+0 LET ptitr-ptitr*! 

450 IF pn l r < fittul + 1 THEN OO SUB find *2 5 GO TO 4+0 

460 IF fauad-0 THEN CLS PRINT kl. tit , p BRIGHT 1 ; it HOI 1 1 find >mt|f 
470 ]H:RT "e| kliw Sfid nf trarefi HttliM 
4ft0 00 TO rat*#* 

499 ItEM 

500 REM CHANGE - RECORD ROUTINE 

501 HEM — * 

!t03 LIT di=’Ch*n4* ' INPUT AT 22.0.AT 1,0. Pl*aaa tviw In turn# OR nu»b*r ‘ ' t.h*t 
you Pith tQ citAFif' 1 T 11 ivl 
510 LET jmt r“ 1 - 00 flfwi 
515 IF found-0 Tlif . K GO TO 

SIT PRINT AT 1.0 Do you wish to - " * ' TAft 14, dt. thkp ?""TAB 3 4. Look far mkmi 
+r T“ 

&70 LPT wi=Fft atllNKtYtl 

525 IF w*oT AMD wBo'D' > L THEN GO TO 

530 IF 4o n L TMm GO TO ?20 REM «o rlip loTa th* DaUt* rautln*‘ 

532 LET founds 

131 LET patr=pntr> 1 

550 IF +1= matter THEN CLS TRENT BflJWfT l.l*;«B r kt 
331 EF pnt Jr ji r+o tr>t THEN GO TO 4W HEM and of -=«er ? n 
5fl0 00 mm find*23 

3?0 GO TO HI 
199 KEM 

800 REM SUBroulln* find 
601 HFM 

81® CLS LIT affkvt-0 U£T found «i 
611 PRINT BRIGHT 1. It. ft HEM laoNlnd 
819 HEM t®*t ah-nr/nw InjiuL 

620 IF 1 • ( 1 i « THEN UT off iltMl 

621 C^EN >4. ^ ; 1; 4ir+otory RND64 OPEN >6. »a d«H RND4 

63® POINT M.pntr INPUT itS. rt POINT 44.VAI. r t 

531 INPUT 94. ft 

640 FOR Q3 1 TO LEH U 

641 IF Fkl cH ft[ 4 *aff*Ait) 1<>FN ct{itlq»l THEN CLEAR >. RETURN 
610 NEXT 9 

660 LET fr Ju ad= 1 ' LET il= eaothar 
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#T 0 print rf ■ 

S 90 *: RETURN 

09B HFM 

7061 REH DK^Tl-SJECQRP BOUTIN^ 

70 L KEN — — * --*—***** — — 

703 LET di- He let* 

7 30 [NFUT M 22 . 0 : AT 5 , -i ; ' F 1 *mie» type in Tien® GR nuabir ' that yr*j visti *p P» 3 w 
ta T JJ M* 

711 GO TO 510 ; RIM go anti lewfc for it firsts 

72 # DP EM id. m ; 1 r . tudrx'RND-fl OPEN i 7 ;'mUl; index RND 4 

721 LET rB^fcot^r*<rt.ut - 1 

730 Poll x-ptilt TO r«gtot 

7*0 POINT + rUPtlT iS,ri POINT * 7 ; it PR.SNT fi 7 ; r* 

7 5 li HlJtT £ 

7 S 3 POINT i? , LfflM- PRINT i 7 ,£lTRl tmetril StJ.M mrmtiet- to itofp adjusted vsiue 
7 60 CLKSI (7. CLQfSl *Q kH| Don, ' t u = n [."LEAN * hwfft I I 

770 IF v$r C“ THIN OL$ PRINT ft ; AT GO TO 210 , REM aid record deleted 

Wa fcd'i rnnv VtltLffl- 

750 Ct$ PklHt it REM ■«■■■** 3 

I 790 GO TO ntim 
790 REK 

5 M RIM PRINT MENU SUP routine 
50 1 REM 

ffjfl IT f i l*nd=l !■! t THEN PRINT AT 19 . 30 . "FILE TO LI, ETOT 
#£0 PRINT AT 2 P is " OPTIONS 

130 PRINT AT 1 , 0 : "Add n new entry r ’ Chang* an enieting mtry " 1 "Llpt all i in 
alptifebeti&ai ardar y '* J "Find a nan# OR number ' 1 "Delete an entry 
flW PRINT it; INK 1 ; " Records cm File : ~ 1 reotot * Space NWlIu for ‘ ( I mit 
-mend} 

SfNff LET at-"": FtEN reset vir " another 
, IW RETURN 
aw REM 

AV REM SUB routine "in* art REH Adjusts the index bo that records Appier 

905 REM lo be filed In alphabetical order,. fib 

reducing recall tiee vtien lietang 
805 OPEN 14 a directory HUM* REM read f roe *4 in file 
910 LIT pntr>f«tet: LET r«ctrrt^i-*rtntf 1 : IF recto ! ±1 THEN QO TO 93 ® 

*11 OPEN •#L'a~.l;~l*leirMH HIM read frae index file 

917 POINT fti P pr.ti- INPUT Pft,rl 
93 0 CLOSE -F 

920 POINT Pi; VAL r#; INPUT M;il 

925 LIT # 1 - 1 ; RIM pointer to wleneri-t within array* A file records 
| 930 IF FN t|lq*[«lH>ni cft|g«^em THEN GO TO P 3 fl 
935 IF IK ell JJ-FN cf[gi<#S?J THEN GO TO 970 

940 OPEN i 7 . a ; 1 . "index »D 4 REM write to Index file 

942 POINT fi 7 , ptj t r * 1 - PRINT #Ti rt 

943 CLOSE -7 

941 LIT itttr-pnfer-I: IF rwitr >0 THEN GO TO 915 
910 LIT f i 3 And - f H 1 *?r*d 1 1 

BSS OPEN * 7 . . 1 . J *nd#a RND 4 REW writ# to Index file 

857 PO INT ETipfttr**: LIT r* = 5 TW f I lend PAINT iT.rl 

95 S CLOSE i 7 

850 CLOSE M KETI’AM 

970 LET *lz*l*l 

875 IF qt(al 34 > f THIN GO TO 930 
900 Lit ree-tot^reotot-I 
9 B 5 ami F 4 

9 B 0 -flO TO 2000 REM input snHr nhi a record on file ! 

899 AIM 

1*00 A K 3 f MESSAGES 

l*#! HFCH 

1020 UT kf- SORRY - C*n h t find 
1 * 3 # LET <*t titciiii END OF SEARCH Miiiii-t 
1040 LET L* Uwliini fer 11 
1050 LET 19 = y.*v I * KtiT ry naw DeJeted 
S 0«0 LIT et • ^Storing new infaraat inn 
PJ***"- wmt I" 

; 3070 Lit nf 1 Old entry nhev# ia now deieted Type in the new f" 

309 # LET kf Add nerr entry 
109 * RETURN 
1098 REM 

1100 RIM SCROLL SUR routine 

1501 REM 

111 * PRINT fl. Serai 1 T PAG:^K 0 
I 1120 IF FN a*IIMKGr*i= N THEN CLOSE *4 GO TO 330 
113 * LET eap*n = enr*PtW 
113* HE TURN 
tm RIM 

?bSM NJM IDENTICAL RECORDS !T* 

20*3 AEM - * ■- 

2010 Cl.S i PRINT g* rr - AlreAdy on file 3 i u 

2020 CLOSE *4 
703 * SO TO retmen 
2099 REM 

' 210 * RFM IRSONFOUS f duff 3 ENTRY 

| 2191 RIM 

2 MO CLS PRINT AT 5 , 3 . ' Sorry Hhtry Srrur - n 
1120 IF lt >31 THIN PRINT JJ t|' T<ki Inng GO TO 2020 

2130 IF In >21 THEN PRINT H J ni 1 Too long."! GO TO 20-20 

234 «' 3 f e r r i r = l THEN PRINT ' ! Plwase type NAME f Lrst Cat} TO r®twi 

i SIS# 3 F mrrar- 7 , THEN PRINT H 4 Please u*n nuabera ! GO TO r*tpMin 

1190 00 TO £S20 



plagued like he wa$, and 
sending your Discovery to Opus 
merely costs you postage but 
does not alleviate the problem, 
try switching on Discovery tost 



He also mentions lhat he can 
otten get rid of this error by 
FORMATtlng an empty disc, but 
warns you to make sure that it is 
empty, because "destroy? 1 ’ will 



figure 1 UOG SftOrch ond f»plac*. 
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not appeor, and valuable 
information could be lost. 

Alphacom problem 

Sgt McMenzie of BFPO J2 says 
he has trouble with an 
Alphacom printer and Discovery, 
and asks it this is due to 
Discovery's port being non- 
standard. The answer is that the 
Alphacom is non-standard, some 
models more than others, but 
thoi they oil contain their own 
comic way ol interpreting the 
signals from the Spectrum and 
the Discovery interferes with this 
So, you can't use boih effectively 
together 



Figure 2. 
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LUSTing UDGs 

An anonymous reader from New 
Milton, Hants mentions that 
Discovery’s printer port has an 
Irrilaling hobit, namely that ol 
sending question marks instead 
ol user-defined graphics: he 
points out that a program by our 
own Ray Elder (ZX. Apr/May 1984. 
p53h originally written for the old 
Kempston Interface works 
equally well with Discovery, Here 
it is, again (Figure t); it merely 
replacs all the user defined 
graphics with appropriate letters, 
I to U. 



Dump to an Amstrad 

Tim Andrews of Bromley has sent 
in a program to send a dump to 
an Amslrad DMP 2000, In the 
BASIC listing (Figure 2). line 360 
sets up the line leed, and line 
470 increments this by a small 
amount, Line 490 sets the printer 
tor quadruple density graphics 
and also to prepare to print 
256* w the number of graphic 
lines. The code is shown in 
Figure 3. Tim says fhai due to his 
relative inexperience, he only 
used the BC, HL and A registers: 
it could perhaps have been 
shorter otherwise. He also asks 
about peripherals, being scared 
to use his SPECDRUM in case 
everything blew up, ft should be 
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Figure 3. AntmblY listing lor sctvm dumpi 
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OFF right, particularly if one Is 
using a 48K Spectrum, os the 
power supply is ample even tor 
o 12B and most peripherals, 
provided that there Is no clash, 
particularly over the NMI line 
which Is not continued through 
the Opus port. 

Auto-run select 

And last, l shotl break my rule of 
nof publishing any more CAT 
routines, because this is one with 
a difference You remember Mr. 
Nutting's program, Supercaf. In 
fast October's ZX Computing? 
Well, by using his ’teotc" CODE 
and modifying the BASIC Alon 
Harper has made a loader so 
simple thol even his child of five 
can use If. The BASIC listed in 
Figured, is saved as "run" LINE 
9999. When run, the program 
automatically lists all the BASIC 
programs on the disc and 
assigns a number to each: 
entering the number of the 
required program then loads It. 
Neat and effective 

Tailpiece 

Opus have clearly abandoned 
the Discovery but we will 
continue to keep this column 
going as long as there Is 
sufficient interest Keep the 
programs coming See you next 
month 
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Fl^ur# 4. Auto -run program. 



1 REN 

2 REM WTO ULN select 

3 REM 

* REM it hMPEI 

3 REM 

4 DIN "*(* 0 . 10 ) 

1* LET 0*1 t POKE 

2D MNtKtilZE-UWT *4*0 0 
30 DCF EH *U»-FIEPt <* + ■>+**** 
PEEK f •+*+!) 

40 CLS ? POINT ftT ID ,9| "PLEASE 

Mr i t * 

*0 trr #* 62 Q 1 «# LET i-* 3 # 0 Q 
35 LET 

ftB LET *-FN *( 4 ) 
n LET ***** 

100 If #-*5320 Them □□ to sqq 

UO FOR ***+£ TO *+l*, LET m*-* 
9+CHft* PEER pi NEXT p 

2 30 LET LET i*| i LET typ** 

PEEK • 

140 | F m*L % TO l)* f ryh* THEN yO 

to 220 



170 IF typ**0 Then let nim -mi 
I LET n*fi41 

220 trr i*ti let 1-b+ICi let $rn 
i +is i go ID eo 

300 CLS I PRINT ‘DISC •* \ \ 

FOR #-62006 TO £201 S i PRINT 0i> 
GHT I tC-HR* PEEP- #|l NEXT it PRf H 
T i PRINT t PRINT 
305 FOR q*L TQ ft-1 
310 PRINT PAPER lj iHfc «{q| PAP 
tP 7i INK Oj p » ' t n*v q i * 

320 NEXT q 

330 InFvT unu^i 4ft# * * 5 u 

331 IF uMh-11 Th£h GO TO 320 
335 Ol* 

340 V Ctav 
SO0O STOP 

5100 5*VE *1 reiie-CQDC 
0 

9110 VWE LINE 9959 

999& STOP 

9999 CLEAR 6199*i PRINT "MACHINE 
CDLC IS LWINO r l LDfet *ll*C*tc 
"CODE j 00 TD 1 
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Tony Hetherington takes 
a spin in four of the 
latest Spectrum flight 
simulators. 



Gomes based on fop films have 
often been top flops but this 
high flyer Is set to reverse the 
trend and is scoring up the 
chart os a game in Its own right 

You star in the game that pits 
you in a high speed aerial duel 
against either a human 
opponent or a series of 
computer opponents. The action 
takes place on a vertical split 
screen display with vector 
graphics representing the Fid 
Tomcat fighters. I found the 
vertical split screen displays 
worked exceptionally well and 
made the game a lot easier 
than the normal horizontal 
display (one player's screen on 
top ot the other's), particularly for 
players hunched either side of 
the keyboard. You can ot course 
use joysticks if you have them 
buf single stick owners may opt 
lor the keyboard to make the 
battles fair. If you're up against 
the computer you'll need all the 
help you con get. 

Control ot the F14s is a mlxlure 
of the standard climb bank and 
dive controls with additional 
keys to control the throttle and 



change weapons while reading 
the instruments that report your 
speed, altitude, attitude 
(Climbing or descending) and 
plot your opponents position on 
your radar, lucklfy, these 
displays ore easy to read even 
when travelling at speed as 
that's the way this game's 
played. 

The contest begins as both 
lighters rake-off from their 
respective carriers and head 
straight for each olher. Thanks To 
Ihe simple flight controls you 
can concentrate on the combat 
and decisions on whether lo 
attack with your machine guns 
or fire a sidewinder homing 
missile A missile will wipe ouf 
your opponent in a single shot 
but you will have to keep him in 
your sights while your missile 
systems lock on To add to your 
problems and also your 
chances of survival you can also 
fire O flare to distract enemy fire 
but since you con only select 
one system ot a time you have 
to anticipate your opponent’s 
actions almost before he knows 
them himself. Even the simple 



machine guns can cause you 
problems os they can overheat 
and Jam before you can score 
enough hits to destroy him. 

The two player game Is a 
simple head to head contest 
where both players have a stock 
of three planes. The last plane 
flying wins the contest. 

Against the computer your 
three planes (or lives) must 
tackle a series of computer 
pilots that increase in skill. You 
don't score any points, just 
survive to fight the next level or 
group of three lighters. The lirst 
two levels are relatively easy as 
the enemy mainly attacks with 
it’s machine guns and tall easy 
prey to your sidewinders but 
from then on It gets a lot harder 
os you face a succession of 
missile tiring goes. To win you 
will really have to be Top Gun. 
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"No British aircraft will ever 
bomb Berlin" was the claim of 
Luftwaffe chief Herman Goering. 
Now. thanks to US Gold, you can 
loin the ranks of RAF Mosquito 
pilots that not only bombed 
Berlin but also trounced trains, 
pummelled planes, sank 
submarines and even scored 
victories against the dreaded 
V-1 buzz bombs. 

Your game begins In the 
briefing room with your possible 
targets marked or the Squadron 
Leader's blackboard. You 
choose whichever ones you like 
go on a practise mission or 
attempt the Ace of Aces 
grondslom and go lor the lot. 
However before you can bomb 
submarines and trains while 
fighting Mel 09s, London bound 
bombers and Ws you'tl need to 
learn how to fly this highly 
versatile fighter bomber. 

The mechanics ol flying are 
similar to those experienced by 
Lancaster bomber pilots In the 
excellent Oambusters game and 
consists of a series of screens 
each with fheir own set of 
controls. The plane Is steered 
from the pilot's screen fhat shows 
the view through the front of the 
aircraft as well as instruments to 
monitor the plane's height, 
speed and course ana direction 
and height of any enemy 
"bandits The Mosquito has two 
Rolls Royce engines that are 
controlled directly trom the pori 
and storboard engineer controls 
These monitor the throttle and 
boost given to each engine and 
also contain a fire extinguisher 
in case the engines overheat 
There ore also Maps and landing 
geor controls that con be used 
In evasive tactics as they’ll 
cause a sudden loss of speed 
although you don't need them to 
lond or take-off as the computer 
does that for you. 

On course 

Selecting the navigator^ screen 



punches up the mission's tactical 
map that plots the relative 
posltons of you, the largetfs). any 
bad weather that con make 
flying even more hazardous and. 
of course the dangerous Me109 
fighters- Once you reach your 
target (on a bombing mission] 
it's all up to the skill, accuracy 
and timing of the bombardier. 
Opening the bomb doors will 
hopefully reveal the target that 
can be destroyed by your 
bombs. This screen Is also used 
1o dump empty fuel tanks to 
lighten the load and to switch 
ihe forward gunner (pilot screen) 
from cannon to rockets 

Naturally each mission is 
different and requires specialist 
fools, so you con customise your 
weapons load before you set oft 
adding extra bombs rockets or 
cannon ammunition and exlra 
fuel tanks for longer flights 

To finish your training you 
should fly a few practise 
missions to tune up your timing 
as you bomb the train (taking 
care to hit only the carriages 
that don't contain POWs] and 
submarines before they dive to 
safety. 

In the real bombing mission It 
is vital that you get everything 
right as you only get one 
chance The ideal approach is 
at lOOmph at anylhing under 
1,000 feet but this might not be 
always possible if you've been 
damaged by MelOR attack. 

After the raid get back to 
blighty m lime lor another 
mission. Your performance is 
based on a points system with 
high scores awarded for getting 
bock os well as tor targets hit 
and even bombs, fuel and 
rockets saved. 

After a few successful sorties 
you’ll be ready tor a double 
mission, perhaps defending 
London ogoinst V-1 and bomber 
attacks until finally you go lor 
the grondslom and become one 
of ihe Ace of Aces, 
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More high flying antics as man 
and machine ore again driven 
to (heir limits, only this time it's a 
battle againsl the clock since 
you're competing in an 
airbourne decathlon — ten 
events that require supreme 
control of your SD&J 200mph jet 
aircraft if you are to take the 
championship and enter the 
hall of tame. Before you write 
your name into the record books 
you'll have to learn how to fly. 

This 1$ undoubtedly the most 
difficult Of this month’s simulators 
to keep oft the ground let alone 
trying to compete In the 
acrobatic evenis. This isn't mode 
any easier when you consider 
that the Instructions were written 
for the Commodore 64 with a 
brief and extremely vogue 
errata sheet to explain the 
Spectrum keys! "Use joystick with 
Interface 2 or keys 6.7,8 .9,0 for 
controlling plane" guarantees 
Initial disaster flights as you sort 
out the controls and It also rules 
out the most popular joystick 
interfaces. 

The screen display Is custom 
built tor sport flying and 
contains a bonk of Instruments 
and a 30 view that also includes 
your aircraft as It swoops and 
banks around the circuit. A plan 
ot the course which also 
doubles as a radar combines 
with a compass to keep you on 
course as you novigaie your 
way around the hazards 

The first event Is a relatively 
simple task to circle four pylons 
before returning to the 
landlng/take-ofT strip In the 
Slalom race things are a little 
trickier os you hove to circle the 
same pylons but In a set order 
and In the correct direction. 



if Hying is still more luck than 
judgement then you should quit 
now and be grateful for the 
points you’ve already got 
because the next event Involves 
cutting a 3" ribbon strung 
between two poles To show that 
wasn’t a fluke you have to cut 
more ribbons while Hying upside 
down, then in the ribbon roll you 
must cut one ribbon, roll over 
and cut another wiihout 
catching your wings on the 
ground If that was too easy why 
not try the under ribbon low 
level race, the loop and Cuban 
eight which contains everything 
you've risked so for and the 
insone spot landing in which 
you must deliberately stall your 
engine at 2000ft then land with 
pinpoint accuracy, ff you turn on 



your engine you lose points but 
It you don’t you might lose your 
plane 

Luckily you're awarded points 
even if you don't finish the 
course so even beginners can 
compete with each other, 

Up to now I’ve perfected my 
own events including the crash- 
at-th e-fi n d-ol-th e-runway, the 
smash*! nto-thepylon and 
tree style-plum met. it'll take a lot 
more practise before 1 can take 
on Microprose's own Major Bill 
Steoley. 




DEEP STRIKE 
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World War l dogfights were 
extremely hazardous wllh planes 
often shooting off their own 
propellers in Ihe heat of the 
ociion. Add to that the 
unreliability of such flimsy 
olrcraH ond you realise the 
danger of the mission you've 
been sent on. Your mission is to 
fight off hordes ol Red Borons, 
Block Barons and Blue Maxes to 
protect Ihe bombers that fly in 
front ot you. 

This aerial convoy has Hs own 
problems In thaf you hove to 
drop the bombs while trying nor 
to shoot the bomber that spends 



most of the game in front of your 
gunsightsl 

The screen shows your view 
over the scrolling landscape 
and your controls thaf are 
dominated by two propellers 
which show the deteriorating 
condition of your plane and 
your bomber, and a pointer that 
keeps you on course 

The best results seem to be 
achieved if you fly so thaf you 
fire just below the bomber's 
undercarriage but be prepared 
to move out to Intercept enemy 
fighters ond gun down barrage 
balloons before they destroy 
your bomber. As each bomber is 
destroyed another takes Its 
place until you either gel a 
chance to bomb your main 
targei [the enemy fuel dump) or 
you’re left on your own to take 
out as many of their planes as 
you can before they get you. 
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■PROGRAM 



Toni Baker shows how 
to squeeze some extra 
memory out of 16 and 
48K Spectrums. 



PROGRAM 



10 CLEAR 32767 
20 LET X-32768 
30 FOR 1-0 TO 14 
40 LET C=0 
50 FOR J-=i TO A 
60 READ A 
70 POKE X.A 
80 LET X=X + 1 
90 LET C=C+A 
100 NEXT J 
110 READ A 

120 IF AOC THEN PRINT "ERROR 
N LINE 10*1+160: STOP 
130 NEXT I 

140 RANDOMIZE U5R 32786 
150 STOP 

160 DATA 22,0,0,17,7,16,62 
170 DATA 3,65,80,02,73,76,379 
180 DATA 32,70,79,79,76,32,368 
190 DATA 62,2,205,1,22,1,293 
200 DATA 7,0,17,0,128,205,357 
210 DATA 60,32,6,64,197,1,360 
220 DATA 11,0,17,7,120,205,366 
230 DATA 60,32,193,16,243,17,56 

240 DATA 3,7, 205 ,84,31,210, 540 
250 DATA 123,27,118,110,20,203, 
09 

250 DATA 154,28,203,155,213,122 
875 

270 DATA 205, 15S , 34,230,246 , 179 

1051 

280 DATA 33,0,88,17,1,88,227 
290 DATA 1,255,2,119,237,176,79 

300 DATA 209,24,219,0,0,0,452 



ace upon a lime, when I was 
a lot younger than I am now, I 
was privileged enough to own 
a calculator it wasn't anything 
flash, you understand, because 
calculators hod only lust come 
onto the market — but It was 
good enough for me al the 
time, it did add and subtract, 
multiply and divide AM very 
simple stuff, I grant you, but fun 
at the time 

A friend of mine also hod a 
calculator This was a more 
expensive version. It was mode 
by the same company, buf was 
the next one up In the range It 
had an extra column of buttons 
on the right, and was coloured 
black instead of white The 
extra buttons were things like 
M+, M— , MR and so on - all 
memory functions, allowing you 
to store and recall numbers 
and so on. Then, one day. 
while we were playing a 
casual game of throwing- 
calculotors-around-the-room (as 
children do], the cose of my 
prized calculator came apart, 
revealing o panel of little 
rubber buttons on one half, 
and a grid of wires on the 
other half. It become 
immediately apparent to me 
that pushing down one of the 
rubber buttons would make 
contact between a vertical 
wire and a horizontal wire, and 
hence register the key 
depression. It was then that I 
noticed on Inconsistency — 
there were more vertical wires 
than there were columns of 
keys* giving an extra six 
possible contacts. 

Surprise surprise! 

Imagine my surprise when, with 
the case still open. I pressed 
on the extra contacts to see 
what happened — only to find 
that they performed the M+, 



M— , MR (etc) functions of the 
more expensive version. If 
seemed that the internal 
hardware of the two calculators 
was identical, but they were 
put into two different external 
cases so that they could sell at 
two different prices for differing 
sections of the market, 1 
suppose it must have been 
cheaper tor them to do that 
than to produce two entirely 
different machines. 

With that tittle anecdote in 
mind, we return to the present. 
Calculators have long gone 
out of fashion — today, 
computers ore in thing. ! 
began to wonder, however, 
whether what was true of 
calculators In the early days, 
might also be true of 
computers now. Could If be 
possible that inside the various 
different boxes there was 
basically one and only one 
type of Spectrum? 

Literally speaking, of course 
this cannot be true The IN ports 
seem to give different results for 
different issues ol Spectrum, but 
the central problem remains. It 
Is not possible that the 
advanced feotures of the 
Spectrum 128 (extra memory, 
full screen editor, and so on) 
are, and have always been, 
available on the old 48 K and 
16K Spectrums? 

It turns out that is in fact the 
case Both 16K and 48 K 
machines* have In fact already 
got 128K of RAM built in - 
though accessing It has not 
been easy. On the Spectrum 
128, outputting a byte to port 
7FFD was sufficient to page In 
the extra memory. On the 48K 
and 16K machines this Is not so 

It Is possible, however, to 
devise a machine code 
program which will give 
genuine access to the extra 
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RAM and ROM memory. Such a 
program Is included In this 
article It is a basic program 
with the machine code held In 
DATA statements. The BASIC 
program — essentially a 
machine code loader, will 
POKE the machine code into 
memory and then, by means ot 
a USR statement, run the 
machine code itself. The lost 
Hem in each DATA statement is 
a checksum to ensure that the 
tine has been typed In 
correctly 11 the checksum does 
not match with the rest ol the 
row then an error message Is 
generated, Indicating the tine 
number at which the DATA was 
Incorrect. 

Once the program has been 
typed In. with each DATA 
statement error free, then the 
program may be RUN There 
wilt be a short delay whilst the 
machine code is loaded into 
memory, and then the 
computer will, effectively turn 
Itself Into a Spectrum 123, and 
will remain so until the power is 
switched off. 

Reset 

The effect of running this 
progrom Is equivalent to 
pressing the RESET button on a 
normal Spectrum 128, The 
screen goes black with a white 
border for a few seconds 



before you ore presented with 
the main 128 menu. A cyan bar 
outlines the first Item on the 
menu, TAPE LOADER. Ignore this 
for the moment, Using the 
CURSOR DOWN function (CAPS- 
SHIFT/6 If you don't have a 
Spectrum+ with a separate 
CURSOR-DOWN key) move the 
cyan bar to the second item, 
128 BASIC and your machine Is 
every bit os good as the 128 
itself, 

I would like to stress at this 
point that the program will 
convert a Spectrum to a 
Spectrum 128 by software 
means alonet This is important, 
because It means that the 
guarantee Is not Invalidated! 

Ot course the main problem 
with converting o Spectrum by 
this mean* is that It doesn't 
supply an instruction book. If Is 
not within the scope ot this 
article to give detailed 
Information on 128 BASIC ond 
furthermore, neither Sinclair nor 
Amstrad will provide an 
Instruction book without 
supplying a computer as well. 
The only thing I can suggest Is 
that you find a friend who's got 
a Spectrum 128. and borrow 
their Instruction book. If you 
don't know anyone who owns a 
Spectrum 128 then If might be 
worth your while Joining a 
local computer club Most of 
the extra memory In a 



Spectrum 128 is locked up In a 
software data-slorage system 
called silicon disc or RAMdlsc 
It Is worthwhile getting hold of 
an instruction book, for the 
simple reason that without it 
you won't know how 1o access 
the extra memory In 128 BASIC 



M/C 

How the machine code 
program works Is surprisingly 
simple. As has been previously 
stated, on outpuf to port 7FFD 
alone Is not sufficient. The 
Spectrum contains two new 
registers, which to my 
knowledge have never been 
properly exploited. They ore 
referred to as "Alternative 
Programming Registers", and It 
Is the first of these (APR1 for 
short) which discriminates 
between the various different 
hardware models of the 
Spectrum, Access to the chip Is 
by a complex sequence of OUT 
instructions This sequence Is 
performed automatically by all 
Spectrums whenever the 
machine Is either switched on 
or reset, so that the machine 
knows what kind of Spectrum 
11 's supposed* to be 

HI leave It to you now to 
actually load In the program 
and try It out. Good luck, and 
I'll see you again next month. 



Its easy to 
complain about 
advertisements. 
But which ones? 



Every week millions of advertisements 
appear in print. on posterior in the cinema. 

Most of them comply with the rules 
contained in the British Code of Advertising 
Practice. 

But some of them break the rules and 
warrant your complaints. 

If you re not sure about which ones they 
are. however, drop us a line and we ll send you 
an abridged copy of the Advertising Code 
Then, if an advertisement bothers i 
you, you 'll be j usti fied in bothering us, 

The Advertising Standards Authority. V 
If an advertisement is wrong. we're here to put it right. 

ASA LuLDrpt 2 Brook Hou^Tumnfftun Place. LoiKkjriWClE 7HS 




TIDYBINDERS 



SIMPLE, SMART 
AND TIDY 



/’’Order Form ZX Computing 

' Please supply binder (s) for yfiar(s 

I enclose £ (please make cheque payable lo ASP Lid) J 1 
Name 



Address 



Dale 


PlfiM thirgt my AjptthuM Mu 


J £J wmtm ii 




Pllli lu tttt 


i i i i i i 


. ' 



£5.20 (including postage 
and packing) 

Build up you Which 
Video reference library and 
be sure of laying your hand 
quickly on your back issues 
ot Which Video by filing 
them in a Ttdybmder, 
designed to hold 12 Issues 
and smartly blocked with the 
Which Video lego 



ASP Readers Services, PQ Boa 35. 
Wolsey House, Woltey Road. 
Heme) Hempstead. Herts HP2 ASS 
(0442-41221) 
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ZXCON TACTS DIRECTORY 



Who to call 11 you want 
your Spectrum 
repaired . . . the latest 
game. . . a new 
peripheral ... It’s all in 
this indispensable 
contacts guide 



Bfc etore we start talking 
telephone numbers a brief word 
about the services which are 
available through ZX. We try to 
provide as lull o service to our 
readers as possible and to get 
the most from us follow the 
guidelines that are outlined 
here 



Back Issues 

lack issues are handled by o 
company called Jnfonef, Times 
House 179 The Morlowes, Heme! 
Hempstead, Herts HP1 IBB II you 
nave missed an issue copies 
may still be available from 
Infonef. price £1 5Q+50p towards 
postage and pocking. Copies 
◦re sllli available for all ZX 
Computing Monthlies but copies 
of the former bi monthly issues 
ore stricly limited, 
tnfonet: 0442 48435 



Subscriptions 

All matters relating to 
subscriptions are handled by 
Infonel. If you want to subscribe 
at o special discount price {£3 
off the usual annual sub price) 
refer to the subscriptions savings 
deportment of the end of this 
directory, but hurry as this oiler 
ends on April 30th 1987. 



Photocopies 

If you want to get hold of an 
arilcle tram a past ZX there is o 
photocopy service available, 
price £1-50 per article Send 
requests 1o the Golden Square 
address marking your envelope 
clearly "Photocopy service" 
Cheques payable to ASP 
Limited. 

Binders 

ZX Binders ore available, price 
£5.20 Inc p&p from ASP Readers 
Services. PO 8o* 35. Wolsey 
House, Wo bey Road. Hemel 
Hempstead, Herts HP2 4SS, 0442 
41221. Cheques payable fo ASP 
Limited. 




Listing problems, etc. , . 

Although we attempt to be as 
accurate as possible mistakes 
do periodically occur If you 
have a problem with o listing or 
an article please write to us 
rather than phoning. If a 
mistake has been spotted then 
we will send you a correction 
sheet, if not well do our best to 
help If you wish to correspond 
with a contributor over o 
problem with an article, write do 
ZX Computing, marking your 
envelope clearly with the 
contributors name In all cases 
please enclose a SAE and mark 
your envelope clearly with an 
Indication of It'S content, ie the 
title of the lisllng. It's simply 
easier to process that way and 
you will receive a reply sooner. 
We try to be prompt in 
responding fo letters but please 
understand if you sutler a delay 
in receiving ◦ reply 



Future services 

in the near future we hope fo 
launch a Software Service 
ottering ZX readers the chance 
to purchase tapes of series that 
have appeared In ZX. This Is still 
in planning stage but If there 
are listings or series from ZX that 
you would particularly like to 
buy in tape term drop us a line, 
wed like to hear from you — it 
could help to decide the first 
few releases. 

Bryan Ralph, Editor, 

ZX Computing Monthly, Nol 
Golden Square, London W1R 
3AB [tH 437 0624). 
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When your Spectrum 
decides to go on the 
blink who do you turn 
to? ZX focuses on 
professional repair 



companies. 




M l you're one of the people 
who got a Spectrum 1hi$ 
Christmas then Ills quite likely 
that you're still at the stage 
where you're totally infatuated 
with the thing. Well Us time t put 
a stop to that, 

It's one of those inevitable 
facts of life that your home 
computer, like any other house- 
hold gadget may one day blow 
a gasket and leave you In the 
lurch fust when you need It 
That's why we've listed alt those 
repair companies in this Issue 
But just what are the frailties that 
the Spectrum Is heir to? 

We spoke to some repair 
services and it seems that all 
sorts of things have happened to 
machines at one time or 
another, from the tairly common 
Cup of coffee getting knocked 
over them, to a TV aerial getting 
struck by lightning and the 
shock going right through the 
Spectrum where It blew out 
every circuit in the machine 

Self-inflicted problems 

However, aels of God a pari, it 
does seem thai a lot of what 
goes with Spectrums is. os one 
company told us, "mostty sell^ 
inflicted". There ore certain 
problems, such as keys ceasing 
to function, that just crop up 
from time to time and they're 
plain bad luck, but there is one 
cardinal sin that you can and 
should always avoid. Never plug 
anything into, or remove 
anything from, the Spectrum's 
peripheral port while the power 
is switched on. 

I know that sounds a bit 
obvious but everyone we spoke 
to agreed that misuse of the 
edge connector’ Is still the 
number one cause of dead 
Spectrums Barry Clayton of 
Microfare in Bristol laid u$. 

"There are some problems 
that are very Spectrum specific. 
They're caused mainly because 
the Spectrum was bulli down a 
low-cost specification. It's often 
things thai could be avoided by 
having a fuse here or there, as 



on Ihe C64" As a result, the 
Spectrum doesn't have same of 
the safeguards that are built Into 
more expensive computers end 
other types of electrical 
appliance and there ore no 
’butlers' protecting the chips 
which are the heart of any 
computer, from the raw 
electrical supply. On the other 
hand, as Barry Clayton added, 
"because H's a low-cosi machine 
it's that much easier to repair, so 
it's a case of swings and 
roundabouts,'' 

Another simitar problem that 
can be avoided Is when the 
alignment key on an interface 
tolls out. causing a bad 
connection when the interface 1s 
plugged in (it you look at Ihe 
Spectrum's edge connector 
you'll see a little notch out out of 



Ihe lefhhand side, this matches 
up with a little bar on any 
Interface that Is designed for use 
with the machine This is the 
alignment key. a fairly cheap 
way of ensuring that the proper 
electrical connection is made 
when using any peripherals] 

Having a go 

Then there is what^s known as 
"omaieurs having a go" The 
Quantum repair service told us 
that quite a lot of things go 
wrong Ihe moment people start 
to take the cover off the 
machine "Don't touch It — a 
computer in complexity Is 5/6 
times more complex than a car 
engine and there's very few 
people who could take one 
apart” 
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Specialist 



ms pair 



Guide 



Contact Nicola Baty on 01-437 0699 



QUANTUM 

ELECTRONIC SERVICES 
SINCLAIR SERVICE CENTRE 

W* hjifv inn spun! lot repair* lo 

5 PfCTRUU'<^Z. Ql. MlCROORlVt. INTERFACE 1 . 

* Fn! F*fk«ir wvtEt 

* WhrhB you wi ( plptv ic# rr-CIt clam 

FMeii* pban* tint 

OH IF YOU WANT TO UO IT Y 0 uA$ELF 1 

41 &4 Memory f t VO 

4110Mam*fy £fl.» 

IBO A CPU £1 VS 

Ail prices include VAT. F»l*iM Mid £l » pAp 

QUANTUM 

31 City Arcade C^anTry. CV1 3MK 
PhPFVt: CewifT (MW) 34 ( 3 ? 



COMPUTER REPAIRS 



Spectrum. Commodore. Amslrad, 
Acorn, SBC etc. 

Fined charge repairs on all makes 

Please ring tor details 

MCE SERVICES 

33 Albert Street Mansf ield. 
Notts NG181EA 
TEL: 0623 653512 



COMPUTER RELIABILITY 
CENTRE 

Dear Computer Owner, 

Given ihe choice would you prater to h*ve 
your computer repaired inside an hour 
and have it sent back to you the same day. 
probably running the risk of it breaking 
down again with tha same or similar fault 
within 24 hrs of receipt, 

or would you prefer to wait a little 
longer and have yOuf computer go 
through our unique validation and 
rigorous environmental heat soak tests, 
which highlights any hidden weaknesses 
within your computer, therefore, 
increasing the computers 
reliability AND LIFE 
expectancy? 

The decision is yours F We are sure that it 
will be a RELIABLE one 



Spectrum ask ai i faults E 1 9 .95 

16K lo 40K upgrade £2* 95 

4SK 10 40X4 £29.95 

Spectrum *2 £22. 00 mm 

AmsTrad £22.00 min 

Commodore £24.00 mm 



Send computer on \y * cheque to 

BYTES N' BYTES 




FIXED PRICE 
SPECTRUM 
REPAIRS 
£19.95 all inclusive 



Bring this ad for £1.00 discount 
Open 6 days a week 

Oo not post — please phone us 

0332 365280 

FIRST BYTE COMPUTERS 

10 Main Centre, London Road, 
Derby DEI 2PE. 



SPECTRUM REPAIRS 

(14 H iFXhjurt 0! libour part* pM pAp 
Fftfl f*k*& 4 * fwic* by quiNM wigs . iTfrigi npur 
14 hn 3 month guinnltf 
for help n-r Mh-iC# ring 

H s COMPUTER SERVICES, 

Unit 2, Tb* Orchard. War1on B Prvrlon. 
Unuthlr* PR 4 1BE. 1*\ (0772) 632006 



Block 14, Holden Way DonifcrlBtle 
)nd Est,, Dunfermline, Fife, Scotland 
KY11 5 JW 

Telephone: 0343 824576 

Not* All eompulAf* carry a ill month warranty 



COMPUTER SPARES 

Stoc ki sts of I u 11 ra n g 0 of Si n ola r r pa rl s 
Trede Counter Open 
Mon-Sat® 30am. -5pm 

P.V. TUBES 

104 Abbey Street, Accrington, 
Lancs BBS 1EE. 

Tel: 0254 390936 
Telex: 635562 Griffin G 
(For P.V.) 



COMPUTER REPAIRS 



We ire !h# -p* peria. Mv mg t#fviC4d compulan 

imu It** FfitrodxicTton of Th* ZYftG 
DOftY wpfie 0« we rapaw Skrvilalf 

computers m prkce Outilotf nn<M=rv* parti labour 
poti*ge VAT <rr**p#ciiwaf iwR No bNidMii ChM0«] 

RfpmlrE fluajan1«d fgt 3 mchlhi 



Specif urn £10 73 tftC p*ff* 

z »1 „ . . £11 M inc mrn 

T6 KRhti ..... . , , , C9 95 !<X parts 

Uferafrh* £15 95 inc parti 

interface 1-11 . £t0 ?5 me parti 



B0C 
£t*Ctrgn 



MtfO 






C191 



parti 

parts 



XX Memory Eipmton K .f - £l fi 95 

Ce/npui** R*ftii#n praaia p h sm 

Tr^m Pr jcp 

Call Of send *ilh cheque or P Q 



T.V. SERVICES OF CAMBRIDGE LTD. 

French^ Read, Cambridge, CB4 3NP 
T at 0223 311377 



MiCROPOWER 
NORTHWOOD HOUSE 
NORTH STREET 
LEEDS LS7 2AA 



Authorised Servicing 
& Repair Centre 



TEL: (0532) 453800 




MS TRAD 
CORN 
TAR I 



SPEAK/EASY COMPUTER 
SERVICES 

ALL REPAIRS TO 
SPECTRUM COMPUTERS 

* 3 month full waranty 

a Fast reliable repairs by fully 

qualified engineers 

* Open 6 days a week 

* Late nights Tuesday 
& Fridays up to 8pm 

* Trade repair enquiries 
welcome 

141 Merry Street, Motherwell, 
Strathclyde ML1 UP, 

Tel: 0698 53609 



WHY NOT 
ADVERTISE IN OUR 
NEWEST SECTION 
+ ADVERTISE YOUR 
REPAIR SERVICE? 
01-437 0699 



SPECTRUM 

REPAIRS 

From £3-£l9 NlCl all ports, labour 
and 3 month Guarantee 
Phon* ter sppc^jf/ post*! rates 

MICRO FARE 
296 Gloucester Road, Horfield, 
Bristol 

Tel: 0272 46575 



NOBLES COMPUTER 
REPAIRS 

* All repairs carry a 4 month guarantee 

* Free estimates. 

» 7 days a week. 24 hour answering 
service 

NOBLES 

14-17 Eastern Esplanade, 
Southend-on-Sea, Essex, 

Tel: (0702) 63377/8 
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Keyboard problems crop up 
hom lime to time, and the 
quality of the keyboard was 
always one of the things that 
Sinclair machines were crlticsed 
tor in the past. Instead of using 
■proper’ typewriter style 
keyboards, Sinclair opted for a 
cheaper, pressure sensitive mem 
brane The trouble with that was 
that If you constantly chose a 
particular key that got used 
more than the others (if, tor 



example you always chose the 
same key as the lire' key In 
arcade shoot 'em ups] then you 
could literally wear the 
membrane out. This led to the 
large market in add-on 
keyboards. When people getting 
their machines repaired 
decided that tor a few pounds 
extra they might as well go the 
whole hog and buy themselves 
an entirely new board. 

That about covers the 
problems to which the Spectrum 
is especially prone. Peripherals 
like the microdrlve and Interlace 
1 are o different kettle of fish 
altogether, although some of 
you might be surprised to hear 
that repair services don't seem 
to have too much trouble with 
these, the general view being 



thai they're OK "If treated 
properly," 

So. despite Ihe poor 
reputation that Sinclair 
machines had for reliability in 
their early days, the repair 
companies seem to agree with 
Sir Clive's own claims that much 
of the problem was due to the 
wear and tear inflicted on the 
machines by their owners 
(■'butchered'’ was the word one 
company used), rather than 
poor quality control. The 
Spectrum may not have that 
many safeguards built into it. 
and any moss produced Item 
will throw up faulty units from 
time io time but as long as you 
don't blow it up yourself your 
Spectrum should stand you in 
good stead for years to come 




UK Repair Services 


GATWICK COMPUTERS 0293-26240 


NORTH DEVON MICRO CENTRE 








0271-44260 


AB COMPUTERS AND 
ELECTRONICS 01-668-7149 


GAZTEK COMPUTERS 


0379-52327 


VIC ODENS 


01-403-1988 


ACE SURE 0613-398266 


HS. COMPUTER SERVICES 

0772-632686 


VIDEO VAULT 


061-236-0376 








ONE STEP BEYOND 


0603-663796 




I T, WESTERN ELECTRONICS 


BULLRING COMPUTERS 

0746-266839 




0225-705017 


PEAK 


0429-233199 




MANCOMP LTD 


0612-241888 


PROMPT 


01-836-7166 


G. BUNCE AND SON 0628-661696 


MCE, SERVICES 


0623-31202 


QUANTUM 


0203-24632 


CAPITAL COMPUTER SERVICES 

0222-461801 


MICROCITY 


0203-382049 


R.A, ELECTRONICS 


0502-66289 


CHILTERN COMPUTER CENTRE 

0582-455684 


MICROFARE 


0272-46575 


SCREEN SCENE 


0242-528979 






SPEAKEASY COMPUTERS0698-53609 


MICROMEND 


0733-241718 


SPECTRUM HOSPITAL 


0602-751153 




COMPUTER HOSPITAL 0964-43354 


MICRO POWER LTD 


0532-458800 












TECHNIFORM SERVICES 


DIMENSION COMPUTERS 


MICROSEN 


0236-737110 




0934-843460 


0533-57479 


MICRO SERV 


0236-737110 


THETFORD MICROS 


0276-66266 


FIRS! BYTE 0332-365280 






TV SERVICES OF CAMBRIDGE 




MtCROTRIX 


0204-398176 




0223-311371 


4MAT COMPUTING 0772-561952 


MtCROWORKSHOP 


0612-054974 


ZEDEM COMPUTERS 


0234-213645 
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HARDWARE 

PERIPHERALS 



Where to find the right 
add-ons and 
accessories. 

ADAPT ELECTRONICS 01-504-2840 

Ordinary 48K versions of the 
Spectrum don't have an RGB 
output that allows you to plug it 
Into o monitor, so it you want to 
use one you'll need Adept’s RGB 
Interface 

ADVANCED MEMORY SYSTEMS 

0925-413502 

Makers of the AMX Mouse 

CHEETAH 0222 777337 

Joysticks, interfaces, connectors, 
you name It, Cheetah make It. 

But they are best known for Iheir 
range of musical add-ons such 
as me SpecDrum, Sound 
Sampler and their new MK5 Midi 
Keyboard, 

CLASSIFIED PRODUCTS 

0325-313131 

Suppliers of all sorts of cables 
and extension leads. 




Sir Clive's, new 2U portable 

TECHNOLOGY RESEARCH 



CH -316-3547 



DEAN ELECTRONICS 0344-335661 

Probably the only suppliers of 
thermol paper for the Aphacom 
32 printer. 

KIMPSTON DATA 0906-490013 

As well as producing just about 
every sort of Interface that your 
Spectrum Is ever likely to need, 
they also do a neat little mouse 

RAM ELECTRONICS 0252-350031 

Rom started out by making joy- 
stick Interlaces but they've 
recently branched out with the 
Impressive Ram Write printer 
interface (with built-in word- 

E rocessor) and the Music 
lachlne Midi interface that 
doubles as a sound sampler 
and drum synth. 

ROCKFORD PRODUCTS 

01-203-0191 

Newcomers to the Spectrum 
market with their Disciple unit 
which is a combination disc, 
joystick and networking 
interface 

ROMANTIC ROBOT 01-200-8370 

Producers of the Multiface One 
unit and now the Mutiface 128. 

SAGA SYSTEMS 04362-22973 

Have the add-on keyboard 
market cornered with a whole 
range of keyboards at different 
prices. They also do a nice line 
In printers and wordprocessing 
equipment. 




TRANSFORM 01-453-4350 

Transform don't actually produce 
anything themselves, but they 
are one of the best suppliers of 
printers, monitors, utilities and 
such like, and they are also one 
of the few places that can still 
supply mlcrodrlve cartridges, 

TROJAN 0792-205491 

Makers of one of the better 
Spectrum lightpens 

VIDEO VAULT 061-236-0376 

General repairs company, who 
also supply the Sinclair’s 
Spectrum* upgrade kit and the 
old DK'lronics keyboard — 
neither of which are generally 
available these days. 



Where are they now? 

AM5TRAD CONSUMER 
ELECTRONICS 0277-223333 

They changed ihe toce of the 
Spectrum with the 128+2, will 
they change direction with the 
+3? 

CAMBRIDGE COMPUTERS 

0223-312216 

Followers of Sir Clive will 
undoubtedly want this number 
now that he’s re-emerged with 
The new 288 portable which will 
initially be available by mail 
order only. 



Th* spectrum 120+2 
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SOFTWARE 

A directory of British 
software house contact 
numbers. 



ACTIVISION 01-431-1101 

The UK offshoot of o large 
American outfit, so most of their 
stuff is conversions of C64 games 
such as Ballblozer, Hacker and 
their oil time blggy, Ghostbusters 

ADDICTIVE 0203*296404 

AUIOATA 0742-755796 

ADVANCE SOFTWARE 

0279-412441 

New software house made 
Impressive debut with Hardball 

ARCUS PRESS SOFTWARE 

0742-755796 

Software conglomerate that 
makes a habit out ot swallowing 
up smaller companies 
©ulcksilvo, Lothlorien, Bug Byte 
and A 'n F are off members ot 
the APS stable 

ARIOLASOFT 01*626*3411 

BUBBLE BUS 0732-355962 

CCS 01*856*0763 

Strategy Wargames aren't 
particularly big business In the 
UK market, but CCS have 
managed fo specialise In them 
without going bust. Their latest 
release, Vulcan Is reviewed 
elsewhere this Issue. 



CODEMASTERS 0295*65426 

Promising new budget fabel 
formed by ex Master tronlc 
programmers 

CRL 01985*2391 

Emerged last yeor as purveyor ot 
good quality adventures such as 
the Boggit and Dracula. 

©SO 0252*522200 

DOM ARK 01*947-5626 

Masters of the licencing deal, 
Domark have been responsible 
for such software classics as 
Friday The 13th, View To A Kilt 
and the Christmas success. 

Trivial Pursuit, 



DURELL 0823-54489 

THE EDGE 01-831-1801 

ELECTRIC DREAMS 0703-229694 

Another outfit that's fond of 
licencing deals, Electric Dreams 
rend to concentrate on film tie- 
ins (Back To The Future Howard 
The Duck, etc), though only the 
recent Allens really did Justice to 
the original film. 

ELITE 0922-55852 

FTL 021-5572951 

The arcade label launched by 
Gargoyle Gomes who hod 
previously concentrated on 
adventure games. There's only 
been one FTL release so for, the 
cracking LighHorce, but there’s 
more to come. 
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MERLIN, 



THOR 
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GARGOYLE GAMES 0210*572901 

GILSOFT 0440-732765 

G Huffs enllre reputation and 
business Is based on the success 
of Iheir adventure creating 
system. The Quill, which has 
spowned a whole mini-industry 
of budget adventures. The Quirt s 
getting a bit old now, so watch 
ouf for the arrival of the new 
Professional Writing System. 

GREMLIN 0742-753423 

The software house that Monty 
Mole built 

HEWS ON 0235-032939 

Andrew Hewson's outfit has built 
up a solid reputation based on 
good garner The latest Is Steve 
Turners Punarama. 

HI SOFT 0525-718101 

Latest product is the ZX Basic 
Compiler, 

INCENTIVE 0734-591678 

Makers of the Graphic Adventure 
Creator 

LEVEL 9 0734-595759 

With no competition in sight. 

Level 9 are our lop adventure 
company. Their Middle Earth 
and Silicon Dream trilogies are 
landmarks in the field. These 
days they're spreading their 
wings by doing link-ups with 
other companies, such as Knight 
Ore, due from Roinblrd in April. 



MASTERTRONIC 01-377-6800 

The UK's fop budget software 
house, so successful In fact that 
they've just gone and bought 
out the once proud . . . 

MELBOURNE HOUSE 01-943-3911 



M1KROGEN 
MICROSPHERE 
MIRROR SOFT 



0344427317 

01-003-9411 

01-3774037 



OCEAN 0619-003480 

High output of coin op 
conversions and spln-offi 
Notable games recenlly. Cobra 
and Greal Escape. 



PALACE 01-270-0751 

A subsidiary ol the Palace Filmy 
Video outfit, Palace hove tended 
to stick to a small number of 
good releases such as the 
Cauldron games and the recent 
Anlfriad, though they may be 
expanding in the future. 

PIRANHA 014364633 

An offehoof of the MacMillans 
publishing company Best game 
to date is the quirky Trapdoor, 

P$$ 020-3667556 

SOFTWARE PROJECTS 

0514289393 

Since making Matthew Smith's 
fortune with Manic Miner and 
Jet Set Willy, they ve had what is 
kindly referred to as a Tow 
profife,' though their Dragon lair 
conversions show thol there's Life 
in them yet. 

TASMAN 0532438301 

Makers of multifarious Tas — 
utilities such as Tos Copy. Tos 
Print, but most notably Tasword 
now In its thud IncornafLon. 

TELECOMSOFT 01*240-8838 

Tefecomsoff is the tittle bit of 
BrllLsh Telecom that owns or 
markets Odin, Beyond, Firebird 
and Roinblrd (who are con- 
veniently profiled in this Issue). 

U S. GOLD 021-3563308 

Close runners to Ocean in the 
big league, US. Gold have got a 
variety ol labels under their 
wing, Including marketing deals 
with Vortex. Ultimate and 
Adventuresoft, os well as a 
seemingly endless store of US. 
software waiting to be convened 
onto the Spectrum. 

VIRGIN 01-834-8341 

The software arm of the Branson 
empire Last year snapped up 
leisure Genius and thereby the 
rights to titles such os Scrabble. 
Monopoly and Scolextria 
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LLLIA 



Brian Becket looks at 
the latest QL software. 




Z X Microfoirs continue to 
showcase new products 
aiihough li seems as if there are 
less visitors each time. The only 
advonioge Jo come out of this is 
the relative ease of walking 
around to see what's on otter 
without all the pushing and 
shoving through hordes ol 
games nuts. There wasn't much 
new in Ihe way ol the QL either 
at Ihe most recent Microfair, but 
any news is good news these 
days and it is impressive how 
new products keeping coming 
despite Amstrad having officially 
seated the coffin. 

Digital Precision worked all 
night and had the long-awaited 
nirbo-charge, $on-of-Super- 
charge mega compiler out on 
the day. Although my review 
copy arrived a day or so after 
the show, I am sadly unable to 
say much more about Turbo 
than I said last month as 
unfortunately I was sent the 
wrong size disc. 

I did, however, get Digital's 
final benchmarks for Turbo and 
can pass them on as hot off-the 
presses news. According to 
Digital, average speed-up 
(actors for compiled code are: 

[1) Integer benchmarks *84 for 
Turbo compared to *41 for 
Supercharge, (2) Moating point 
benchmarks xll.7 for Turbo 
compared to *7,2 for 
Supercharge. Digital's estimates 
lor its competitor ©Liberator are 
x11,2 and x4,1 respectively. For a 
"Superbasic long program 
(Project Planner) . Digital's 
estimates are ©liberator *7. 
Supercharge *12 and Turbo- 
charge *45. For comparing 
compiler speeds. Digital rakes 
QUberator as *1 and puts 
Supercharge at *1.7 and Turbo 
at *2 3 Digital was over the 
moon about the results and — 
up to the last minute — the 
programmers and designers 
didn't know how good a product 
they had developed. They 
expected Turbo to be as fast or 
faster then Supercharge but 
confessed to pure delight when 
the results came in. Turbo looks 
on excellent piece of software 
and the company deserves 
every success with it. 

Making headlines 

The Front Page is not just the 
title of a classic play and a 
good movie but also a package 
of QL software ottering desk top 
publishing for o mere £22,50. 
Produced by GAP Software, the 
Front Page is O no-frills program 
that is fully menu-driven and 
enables the user to produce text 
and graphic layouts freely and 
easily. M comes on one 



microdrive and works with an 
unexpanded QL but is designed 
to fake advantage of disc RAM 
discs, ond so on if you have the 
facilities. The Front Page is 
designed to otter a reasonably 
powerful desk-top publishing at 
a bargain basement price to 
those who want to produce their 
own news letters, handouts or 
whatever. 

GAP's MD had read my QL 
obituary a few months back and 
told me that — while he would 
defend to the death my right to 
say it — I ought to be taken out 
ond shot. He had noted a 
growing QL enthusiasm among 
church groups, school groups 
and such like and l pointed out 
that this could be due to Ihe 
fact that the QL had reached 
rock-bottom prices in the last few 
months. This combined with 
some of the truly excellent 




wires plus the typewriter-like 
keyboard. Vou just take off the 
old QL topi slot in the new LED 
wires (the keyboard comes with 
a clear Instruction sheet) and 
the new keyboard tails After 
replacing the screws, you re 
ready to go it's an impressive 
product and a good bargain. 
There's no soldering to worry 
obout — the only tool you need 
is a small Phillips-head 
screwdriver — and the result 
gives you a QL with a keyboard 
Of professional quality. The main 
drawback t found with Sir Clive's 
keyboard was the tendency to 
hit two keys at the same time but 
Schdris replacement avoids this 
and you can type with an ease 
that's a pleasure by comparison 
The board's layout is exactly the 
same (ihe function keys are in 
red bul the rest is In the black 
that we all know and love) and 



software available (Including the 
Front Page) makes the QL an 
attractive proposition to tow- 
budget groups and others 
outside the ISM life-style. At the 
end of the day, he forgave me (I 
think) for being a journalist — 
especially after t said that I was 
fully behind all small QL 
companies and users — and we 
parted os triends. But the QL is 
dead and — unless somebody 
pulls oft a minor miracle with 
Amstrad. it's going to stay that 
way. This doesn't mean thai the 
machine won't be uselul to a lot 
of people tor a long time or that 
it’s pointless to produce any 
more new QL products but only 
ihat it's out of the race in the 
markefptace- 

Speaking of new products, the 
keyboard stakes are getting 
hotter There was one selling for 
oround £50 ol the Microtair. If 
just gives the old keys a better 
feel and (rankly I don't think It’s 
worth £50 so I don't plan to say 
any more about It. Schdn has 
won the race to get their first 
and its replacement boards are 
now avoilQbte, They sell lor just 
over £40 and you get o new QL 
housing with a new set of LED 



the board is compatible with all 
peripherals and software, 

QL casino 

If you fancy running a small 
casino tor your family, 
neighbours and anybody with a 
few quid to lose. Pyramid has 
just released Super Croupier ol 
£15. Vou play against the QL but 
there's nothing stopping you from 
letting the computer be ihe 
House backed up by your cash 
bui this would be illegal and — 
as QL owners are an honest lot 
- the point is of academic 
Interest only There are six games 
on the program: roulette, 
blackjack, baccarat, carta + 
alto, poker and slot machine. 
Personally. I like the Poker and 
the Baccarat because I've never 
had any luck with Blackjack or 
Roulette in real casinos. 

Baccarat is a very enjoyable 
game (it can also be a costly 
one) and It's nice to have a 
computer program to ploy 
against. It's a very good 
package (you even get Snoopy 
running around the screen to 
help out) and well worth the 
money. 
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SPECTRUM PROGRAMMING 



LUJJ 



fW good Une Renumber 
program is, without doubt, one 
of the most uselul programs that 
anyone could wish to add to 
their collection. However, the 
problem with most utilities is that 
they demand a fixed position In 
memory, and usually require a 
small BASIC program to operate 
them This is not the case with 
this program — because it can 
be loaded to any convenient 
position In memory at any time: 
it also contains routines to tell 
itself where II is located In 
memory and to renumber its 
own variables accordingly It 
also has its own Inpul routines, 
dispensing with the need tor a 
BASIC control program. 

The routines tn the main part 
of the program have been 
designed to cater lor every 
imaginable situation: all forms of 
GOTO. GOSUR RUN, RESTORE and 
SAVE , . . LINE statements can be 
renumbered (Including 
microdrive), even when in 
complex conditional form. 

Add to this the data lor 



10 REM 



20 REM ** 



HEX LOADER 



40 REM 



TO 61140 STEP S 



50 CLEAR 50999 
60 FOR F “60000 
70 /PRINT Ft 
00 LET CHECK-0 

90 INPUT -Enter bytes: -| LINF 



H* 



100 IT LEN H*Ol6 THEN PRINT J 
Error i r» length' J BEEP -2*0: GO 
TO 70 

110 PRINT TAB S}H«; 



A programming utility 
from Kenneth Baker. 




various captions, and the 
orlglnol renumber routine, which 
is q mere thirty-three bytes in 
length, grows into a somewhat 
larger 1140 bytes! 

Before we can go any further, 
however, it will be necessary to 
enter the HEX LOADER program 
and the machine code. The 
LOADER program has been 
designed to ensure that Ihe 
process of entering the machine 
code is error-free, rejecting any 
lines that are not correctly 
entered, or in the wrong order 

The HEX CODE Is arranged in 
127 lines of eleven pairs. The lirst 
nine pairs represent the actual 
machine code Instructions, whilst 
the lost two pairs contain a 
checksum of the values in the 
particular line If any other 
method of input Is used you 
should remember to ignore 
these last two pairs. 

Eoch line of eleven pairs 
should be entered as a 
continuous string, with one 
space between each pair. The 
lines are listed in convenient 
blocks to assist with their 
location during input. The 
address to be Inserted In line 4 
ot the hex loader must be the 
location al which you have 
decided to enter the machine 
code, say 60000 tor 48 K 
machines. Line 5 sets RAMTOP to 
one less than this address. When 
loading has finished the 
program should be saved on 
tape by using SAVE "renumber" 
CODE 60000; 1140. 

You can now experiment witt 
Ihe program by renumbering th 
HEX LOADER program. Use 
RANDOMIZE USR 60000 (or 
whatever address you have 



chosen) and, if everything is in 
order, a prompt will appear in 
the lower part ot the screen 
requesting you to: ENTER 
STARTING LINE, STEP SIZE 

This requires you to enter two 
values separated by o comma, 
followed by ENTER The values 
entered must be such that the 
STEP SIZE Is not greater than the 
STARTING LINE, although the two 
con be equal. Otherwise you 
con enter any values you like — 
1,1 - 999.99 - 9000.2 etc If you 
type In rubbish. Illegal values, or 
ENTER with no values at all, the 
system wilt automatically use the 
values 10,10. 

Directly the renumbering 
process has been completed (In 
a traction of a second with an 
average program] the program 
title will appear on the screen, 
where It wifi remain until a key Is 
pressed The only restrictions 
concerning the use of the 
program are that the first line of 
a program to be renumbered 
must contain a REM statement, 
and corresponding addresses 
must exist tor any commands 
involving line numbers: a 
statement tike GOTO 100 wouid 
be ignored If Line 100 does not 
exist. 

Normally, assuming that the 
program is safely stored on 
cassette it can be loaded to 
ony position In memory by using 
the following sequence: 

1. Choose a suitable address 

2. CLEAR address 

3 LOAD "" CODE address 

4 Make sure that first line of 

program is a REM 

5. RANDOMIZE USR address 

6. ENTER STARTING LINE, STEP SIZE 

Machine code buffs will detect 



instantly that the same address 
has been used for all three 
commands: this Is permissible In 
this cose because the first 
instruction in the program has 
the same code as the RAMTOP 
marker, LD. A,N. RAMTOP can of 
course be sel at any address 
you desire, provided that it is 
somewhere below the 
concerned. 

Display file 

It was mentioned earlier that this 
program could be entered 
anywhere — it can also be 
stored in the Display File (at 
address 19000) in cases where 
renumbering Is an afterthought, 
or where you only Intend to use 
the program once You will not 
need to use the CLEAR 
command with this method, but 
you must use CIS lirst. so try: 

CIS 

LOAD ““ CODE 19000 
RANDOMIZE USR 19000 

and the program will execute In 
the normal way. You will have to 
reload the program each time 
you use this method, os the 
program will vanish directly you 
enter a command, but the 
method does have many 
advantages — principally that, 
because CLEAR is not used, all 
of the variables are left intact, 
and you are not left with the 
unwanted renumber program in 
the computer once it has 
performed its bhel task. 

If you do ever wish to remove 
the code from the computer, the 
following command is 
suggested: 

FOR N=address TO 
address* 1140: POKE n,0: NEXT n 
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Ht 

r# 



120 FOR G- 1 TO 8 

130 LET BYTE -I 6* (CODE H*{ 11-48^ 
(7 AND H*( | I >"9" I I + (CODE H*(2>-4 



K/R> 

770 IF DIGITOVAL C* THEN PR1N 
T "Error in string - input again 





e-<7 


AND H*I2I >“9“t 1 




" I CFFP . 2 


8 


140 


POKE F- 1 +G # BYTE 




730 NEXT 1 




150 


LET CHECK«CHECK+BYTE*G 


740 PRINT 




160 


LET H*=H*t3 TO ) 




FOR SAVING 




170 


NEXT G 




250 SAVE 




180 


INPUT "Enter check 


dig! t: " * 


140 
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LINE C* 




260 CLS 




190 


IF LEN CfOl THEN 


GO TO 18 


770 PRINT 



0 



700 PRINT TAB 77 f " > "»C* 

210 LET DIGIT=CHECK-9tf INT (CHEC 



TO VERIFY" 

780 VERIFY " renumber "CODE 60000 
P 1 140 
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landscapes. 

^X^elcome 1o the final part of this 
senes Take a look at the screen 
dump included in this article — 
this is just one possible output of 
the program listed here As you 
can see. It has a number of 
Interesting properties. Firstly, It Is 
o three-dimensional graph. 
Specifically It is a graph of the 
function. 

Z= SIN(R) 

Where ft = SQR^+Y 3 ) 

the function, os well as the 
boundaries and scales of the 
graph, con be easily changed, 
me program Is therefore 
capable of handling almost any 
th ree-d [mention a 1 graph. There 
are of course restrictions on what 
is possible The function must be 
of the form Z=ffX,Y) — that Is to 
say. there must exist an 
algorithm to convert given 
values of X and V to a single 
value of I , 

But notice something else 
about the graph. Hidden detail 
reolly Is hidden. Anything which 
falls behind a peak or ridge Is 
hidden from view, and Is not 
drawn on the screen. Of course 
— this isn't a true hidden line 
algorithm. It cannot draw solid 
figures — If is restricted to 
drawing one very special kind of 
three dimensional landscape, a 
graph of a function of X and V. 

The last subroutine in the 
machine code listing (the part 
labelled DFMO_ FN at address 
827A] Is not actually part ot the 
main program at all. It is merely 
the algorithm for calculating Z. 
given X and Y. tor the function 
3 SlN(ft) R (with ft = SQftfX^Y 5 )) 

You can replace, or supplement, 
this subroutine with similar 
functions of your own. providing 
you follow the RULES, which I 
shall now explain: 



Figure f. 

Rute one — the subroutine must 
assume that on entry the 
calculator stack is empty, 
containing no entries 
whatsoever. 

Rule two — you are allowed to 
make use of calculator 
memories MO to M3, but 
memories M4 upwards are 
strictly out of bounds and 
must not be corrupted, 

Rute three — sixteen memories 
altogether are used by the 
main program, numbered MO 
to MF. Vou will need to read 
at least two ot them — 
memory ME contains the 
variable X, and memory MF 
contains the variable Y. Your 
algorithm must read these 
memories whenever X and Y 
Ore required. 



Such a subroutine may be 
placed at any address, and 
therefore if Is possible to contain 
a library of such functions In 
memory simultaneously. 

Once such a function 
subroutine exists In memory, II is 
then easy to draw the graph ot 
it Figure One shows the BASIC 
program required to draw the 
screen image shown. More 
generally, Figure Two shows the 
BASIC fine required to draw any 
graph; it is a use of the BASIC 
function FN G. requiring eight 
parameters. The last of these 
parameters must be the address 
of the machine code subroutine 
for calculating the Z values, 
Figure Two explains the purpose 
of each of the eight parameters, 
with reference to Figure Three 



An •xarnpl* of tho 3 D landieapti thol tty# program gtntialti 



10 


RANDOMIZE FN 


G(”10, 


10, 


10, 


10 




40,33402) 










20 


STOP 










30 


DEF FN G (X , X , 


,x,x,x, 


X ,X 


.X) 


=u 


SR 33 


:300 
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Flflur* a, 

DEF FN G(X,X,X t !(,X,X,X,X) a USB JJJSO 
RANDOM ZE FN C{X 1 t Y 1 t X2,¥2,XH, TfH.Zoeale.FNeddr) 



fNaddr = address of machine code subroutine 
to calculate Z values of function. 
Zscale b factor by which Z coordinates are 
to be multiplied. 

See Figure Three. 
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Figure 3. 




which explains six of them 
diagromaticotiy 

Figure Three In fact shows a 
bare grid, without a function 
imposed on It, (You could argue 
of course That it shows a graph 
of the function Z = 0, but that 
would be trivial). This grid is 
converted into a 3D graph (such 
os the one whose screen dump 
is shown) by elevating (or 
perhaps lowering) each point on 
the grid by the Z value 
calculated lor that point. The 
grid wilt therefore “warp" Into a 
three dimensional graph. 

Although the scale for the Z 
axis mu$i be included by hand 
as one of the parameters for FN 
G. the scales for the X and Y 
axes are worked out 
automatically by the program. 
The scales are chosen so that 
the graph fits exactly across the 



full width of the screen ensuring 
maximum possible resolution. 

All you actually hove to worry 
about Is the range of values 
allowed by X r and the range of 
values allowed by Y, In this 
program the X values range 
from XI to X2. in steps of XH. 
while the Y values range from Y1 
to Y2 In steps ol YH, so you don't 
necessarily have to start at the 
origin (although of course you 
can M you want to). 



Algorithms 

Lets have a look at the main 
program itself, and see how its 
algorithm works. The first thing to 
note is that the graph is drawn 
in two passes, In pass one the 
lines parallel to the X axis are 
drawn, and In pass two the lines 



B arallet to the Y axis ore drawn, 
i each case the lines (or to be 
more precise, curves) are drawn 
from front to back, it Is because 
the curves are drawn in this 
order that the elimination ol 
hidden detoll is possible. 

If any part of a line falls 
behind already existing detail, 
then the hidden part must not 
be drawn. By working from front 
to back this decision is easy to 
make If a line is Intended fo be 
drawn above oil other parallel 
lines, Ihen the line will be visible, 
and must be drawn. On the 
other hand, it o line is intended 
to be drawn below any of the 
parallel tines, then It is hidden 
and must not be drawn. 

In practice however, whole 
lines are nof always either 
completely above, or completely 
below, other detail. In practice 
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only part of □ line must be 
drown this meons rhoi the DRAW 
algorithm in the ROM Is no good 

10 us, and we must rewrite one of 
our own. The decision process of 
whether on individual dot 
composing part of a line is to 
be plotted or not Is still, however, 
tremendously easy, 

What we do is to construct a 
table, at address SOOOh, of I00h 
bytes. Each entry in the fable 
corresponds to a pixel-column 
from the screen. Whenever we 
ploi, or attempt to plot, a point 
in the screen, then we must 
examine the table entry 
corresponding to the column 
number of the point. The table 
contains the height. In pixels of 
the uppermost plotted point on 
the screen in the given column. 

11 the point to be plotted lies 
above this point then it may be 
safely plotted and the table 
entry updated. II the point to be 
plotted lies below this point then 
it is hidden, and should not be 
plotted If we now take a look at 
the machine code itself, we 
shall see this algorithm in detail, 
i shall explain the workings of 
each subroutine as we come to 
It. 

Routines 

The first subroutine is called 
G_ PLOT (address 8100). This is 
fhe subroutine which attempts to 
PLOT a point (whose screen 



coordinates are held In 
memories M4 and MS), It 
compares the coordinates given 
with the column table, in the 
manner described above, and 
PLOTs the point only It It is not 
hidden. 

The second subroutine is 
G DRAWTG (address 8128) This 
is my own version ot the DRAW 
algorithm. 11 will draw a line 
beginning at the point whose 
screen coordinates are held in 
memories M4 and M5, and 
ending at the point whose 
screen coordinates are at the 
top ot the calculator stack, in 
the order X.Y Instead of actually 
plotting each point on the line, 
however, it will subject each 
point to the G PLOT algorithm 
above, to decide whether or not 
it is hidden. 

Next we have a nice easy 
subroutine, G CLEAR (address 
6186). All This does Is to empty 
Ihe column table ready tor each 
pass. 

The next subroutine is called 
G CONVERT [address 8189) Its 
purpose is to convert three- 
dimensional graph coordinates 
to two-dlmentional screen 
coordinates, it takes ihe graph 
coordinates X and Y from 
memories ME and MF 
respectively, calculates the 
graph coordinate Z using the 
subroutine provided by the user, 
and wilt then proceed to 
calculate the screen 



coordinates plotX and plotY from 
the graph Coordinates X, Y and 
Z. using an isometric projection 
olgonthm similar to thot in Part 
Two of this seriesL On exit, the 
screen coordinates piotX, ptotY, 
are left on the calculator stack, 
in that order. 

Then we have the subroutine 

G PLOT 3D (address 81C4). 

which is used to plot the 
endpoints of the lines. On entry 
the graph coordinates X,Y must 
be stored In memories ME and 
MF. The subroutine will convert 
ihese lo screen coordinates 
before attempting to plot the 
point, 

G DRAWTO 3D [address 
81DO) is very similar. It takes the 
graph coordinates X and Y from 
memories ME and MF. and 
converts them to screen 
coordinates, and then proceeds 
to draw a line from sceen 
co oid males M4.M5 to the point 
calculated, hiding any points 
which need to be hidden, The 
subroutine also tests whether or 
not BREAK Is pressed, so that you 
can break oul the program 
before it's finished by pressing 
BREAK or CAPS-5H I FT/SPACE. 

The subroutine G, GRID 
(address 81DD) is the main 
algorithm tor drawing the grid. It 
is In three parts. The first part is 
concerned with initialisation. It 
creoles the sixteen memories 
required by the program and 
Initialises memories M6 to MD. 
The values for M6 to MC are 
taken from the calculator stack, 
and are the first seven 
parameters supplied by FN G 
the value for MD has to be 
calculated, and this Is done 
here. The final two parts are the 
first and second pass of grid 
drawing. On each pass an outer 
loop varies Y (or X) for each 
curve, whilst on inner loop varies 
X (or V) for different point along 
that curvet Finally, the calculator 
memories ore restored to 
normal. Note that on entry ML 
must contain the function 
subroutine address. 

The final subroutine in the 
program is called FN GRID 
(address 8264), ond if is this 
subroutine which transfers the 
parameters supplies by FN G 
onto the calculator stack [ond 
the last one Into Hi) before 
leaping into G__GRID to draw 
the actual graph. 

The subroutine DEMO„FN 
(address 827A7 is not a part of 
the main program. It is, rather, 
on example program, intended 
to be replaced by your own 
efforts as described earlier 

This program concludes the 
TECHNICAL GRAPHICS series We 
shall give graphics o break, tor 
o while, but graphics enthusiasts 
have no feor. A new series 
entitled 3D-GRAPHICS Is planned 
for the not-too-distant future Unfit 
Ihen, there'll be some surprises. 
Good programming everyone 



Figure Four 

These are the calculator memories used by the program, Note lhat the 
first six of these variables are multi-purpose, so that different variables 
are stored there at different times. 

Any line-segment drawn by the program Is detined as being either 
"horlzontal-ish or "vertical-lsb" depending on 11s slope for "horizontal- 
ish" lines, the FORWARD coordinate is always the X coordinate and the 
TRANSVERSE coordinate is always the Y coordinate For “'verticoi-ish'’ 
lines the reverse is true, with the FORWARD coordinate being the Y 
coordinate, and the TRANSVERSE coordinate being the X coordinate 



MO 


drawX 


DRAW displacement In X direction 




diSpF 


DRAW displacement in forward direction. 


Ml 


drawY 


DRAW displacement in Y direction, 




dispT 


DRAW displacement in transverse direction. 




ratio 


The ration dispT/dispF. 


M2 


lineX 


X coordinate of next point on line 




HneF 


Forward Coordinate of nex point on line. 


M3 


llneY 


Y coordinate of next point on line. 




lineT 


Transverse coordinate of next point on line 


M4 


plotX 


X coordinate of point to PLOT 




plotF 


Forward coordinate of point to PLOT, 


MS 


plotY 


Y coordinate of point to PLOT. 




plot? 


Transverse coordinate of point to PLOT. 


M6 


XI 


Lower bound for X (see Figure 3). 


M7 


Y1 


Lower bound for Y (see Figure 3) 


M8 


X2 


Upper bound for X (see Figure 3). 


M9 


Y2 


Upper bound tor Y {see Figure 3], 


MA, 


HX 


Step size dividing X axis [see Figure 3) 


MB 


YH 


Step size dividing Y axis [see Figure 3) 


MC 


Zscale 


Amount by which Z coords must be multiplied. 


MD 


XYscaie 


Half ot amount by which X and Y 






coordinates must be multiplied. 


ME 


X 


General X coordinate (3D). 


MF 


Y 


General Y coordinate (3D). 
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Lettahead + /Dum py 
Bradway Software 
£S.50/£9.00 




W^eceniiy, Carol Brooks bank 
gave some beautiful examples 
ol screen dumps, posters and 
tickets, with hints on how to 
produce ihem (ZX, Feb 87), One 
of the difficulties of this sort of 
thing is that you need a good 
collection of dump routines to fit 
your pnntertinterface combin- 
ation As there are lols of 
interlaces and printers you can 
be left with quite a problem to 
get your masterpiece printed, 
sometimes soluble, it's true, but 
only il you are prepared to 
spend a lot of time. 

Brad way Software have been 
producing programs that are. 
Illerdlly, Just the ticket, Two 
programs, in particular, sort out 
virtually all these sorts of 
problems, enabling you to 
product a variety of machine 
code dumps in an enormous 
ronge of printer/ Interface 
combinations 

letto-head plus is designed 
primarily to allow you to print 
letterheads labels or small 
tickets. A special lecture left you 
produce labels, three in a row if 
necessary, and a variant of this 
gives you ready outlined 
cassette labels 

Cassette, microdrive or Opus 
disc versions of the programs are 
available for on additional 
£150 Typical of the care taken 
to cover all combinations Is the 
inclusion ol a Wafadrive version 
on side B of the cassette; this is 
because the Wafadrive uses 
much more of the Spectrum 
RAM for its system variables, 
butters and directories than a 
microdrive, and it was therefore 
impossible to include the 
Waladrive printer interface 
version within the main program. 

The program itself comes with 
a choice of five assorted print 
styles already available, and a 
further twenty replacements 
which can be selected from a 
menu and loaded: or you can 
load in your own favourite fonts 
or use a font-edihng. designing 
program [also supplied) to 
create your own designs, The 
program enables you to print to 
any part of the screen in one of 
these fonts, put a box round it, 
inverl an orea. scroti any part of 
the screen in any direction 
[grand it you want 1o centre 
things), inverl or erase an orea 
and put in a grid to help 
planning The art subroutines are 
pretty rudimentary [plot, draw, 
ora circle and rapid fits); this Is 
not a substitute for o graphics 
program, nor was it intended to 
be so Any SCREENS, from such a 
program can. however, be 
loaded, edited and used as 
part of the display: o scratch 
pad memory is provided to help 



you with this and allow you to 
merge one SCREENS with 
another. 

A strength and a weakness at 
Ihe program is thai a large 
amount is in BASIC, which means 
that it Is very user friendly 
(although system errors have not 
been trapped), readily adapted, 
and, most important of all. can 
be restarted on crashing without 
losing the picture It also means 
that cursor movement, erasing 
and printing to the screen are 
all fairly slow, and one would 
not wont to use this program for 
printing out many pages ol 
fancy text. 

The best leature Is the way the 
program will deal with a huge 
range of printer/interface 
combinations. In addition there 
are hints and tips lor dealing 
with "not quite Epson-standard'* 
printers including the Brother 
and Centronics GLP. and even 
the "not nearly Epson-standard" 
Smlih Corona Fostext 80, for 
which a special machine code 
patch 1$ included All in all, I 
found this to be a utility program 
which has had a great deal of 
ihought put into It, is very well 
documented and. within its 
limitations, does what it was 
Intended to do with a minimum 
of user-hassle, and l would 
recommend it. 

Unlike lettahead. Dumpy does 
noi have built-in type lonts and 
design capabilities What il does 
Is to assemble from Its compre* 



V] Milder bay 
E Kemps ton 
Is Tasman 

Mo rex cent. 
E Opus 

m 5123 RS232 



(ON to print >1 



hensive library of short routines a 
range of stand-alone, relocat- 
able machine-code screen- 
dump programs which will suit 
your printer/interface 
combination. Dumpy allows you 
io choose between normal or 
sideways dumps, plain or 
shaded dumps, and there is a 
whole range of widlhs, heights 
and printer densities to choose 
from In addition, one con 
specify an area of screen and 
use an auto-start to skip over 
blank lines at the start or limsh 
of the picfure 

If you have done something 
silly like trying to locale the 
machine code in the middle of 
the BASIC program area, a large 
black warning appears on 
screen, but you ore still allowed 
1o proceed: in other words if Is 
designed both for the nincom- 
poop and ihose who blind us 
with science. Finally, you gel the 
option of saving fhe code 
and/or testing it, for which a 
coloured screen is loaded. 

Again, Ihls program has been 
carefully put together with a 
comprehensive 12-page hand- 
book neatly printed in stiff card 
covers and including a helpline 
for ihose in need 

Both programs are available 
from Bradway Software on 
cassette at 18.50 for Dumpy 3 
and £9 00 for lettahead*, micro- 
drive cartridges or Opus discs 
£1.50 extra, including post and 
packing. 
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AND 

CHANNSiS 



This month, Toni Baker 
opens up a new 
channel to the 120*5 
RAM disc facility. 



This Is the Unal port In the 
Streams and Channels series, 
and this Is an article tor people 
who own either o Spectrum 128 
or a Spectrum 128 + 2 , This 
month's new channel Introduces 
SERIAL FILES to the 128K 
machines 

People who have Interlace 
Ones and Microdrives will 
already be used to serial files 
on microdrive cartridge, in this 
case you open a mlcrodrlve tile 
either as a READ file (11 the file 
already exists on mlcrodrlve) or 
a WRITE file fin which case the 
file must be created on micro- 
drive). You can print text to a 
WRITE file, and then CLOSE and 
OPEN It (so that it becomes a 
READ file) and you may then 
Input your text as either strings 
or numbers into a BASIC 
variable 



RAMdisc 

RAMdlsc files work in exactly the 
same way except that you don't 
need on Interface One. When 
you first OPEN a RAMdlsc life for 
writing, a file with a given name 
is created on the Spectrum's 
so-called 'silicon disc'. Text or 
numbers may then be printed 
into this tile Once the channel is 
closed no more printing to the 
tile 1$ possible The tile may, 
however, be re-OPENed as o 
read-file. In which case whatever 
Is in the file may be Input into a 
BASIC variable 



As with microdrive tiles, 
RAMdlsc tiles must be CLOSEd 
once all the data ha^ been 
printed to. or Input from, the tile 
If a WRITE file is nol closed then 
some or all of Ihe data may be 
lost, as it will not be cleared 
from a special buffer. If a READ 
file Is not closed then the 
consequences ore less serious* 
however, each RAMdlsc channel 
requires more than ViK. which 
may only be reclaimed by 
closing the tile You should 
always close such a tile once 
you hove finished with it 
Once a file has been 
opened. It will appear In the 
RAMdlsc catalogue which you 
con venfy by lyping CAT! in 
BASIC it Is impossible to LOAD a 
RAMdlsc serial tile using a LOAD 
command, however it is possible 
to ERASE a RAMdisc serial file in 
the usual manner, by entering 
ERASE! lilenome". You should 
never ERASE a RAMdisc serial tile 
which Is still In use (ie. which still 
has a siream attached to it). The 
machine code program does In 
fact protect itself from this 
eventually, so such an error 
would not be fatal, however — 
you will certainly get spurious 
results if you break this rule 



Silicon disc 

The key to how the machine 
code program works is the 
manipulation of the memory 
organisation known as the 
silicon disc* or RAMdisc, which Is 
normally used to save programs, 
data, or machine code for as 
long as the machine is switched 
on, RAMdlsc tiles are much 
faster than microdrive flies, but 
the whole of RAMdisc is erased 
when the machine Is switched 
off RAMdlsc serial flies will, of 
course, suffer from precisely 
these advantages and 
disadvantages. 



The RAMdisc memory itself is 
primarily organised by the 
CATALOGUE, which Is an index to 
alt files saved in RAMdisc The 
CATALOGUE resides in RAM page 
seven, it Is effectively o stack, 
which begins at address 7EBFF 
and grows downwards, with 
each entry taking twenty bytes 
Figure Two shows the meanings 
of these twenty bytes with IX 
pointing to the first of these 
bytes At the end of the 
catalogue stack is a twenty byte 
"End-of-catalogue" marker, only 
three bytes of which are used. 
The system variable (SFNEXT) 
points to this marker, ond is 
effectively the stock-pointer tor 
this catalogue stack. 

So long as we keep the 
catalogue In ns required lormat. 
we can manipulate the RAMdlsc 
organisation itself from machine 
code This is fhe aim of this 
Issue's program. 

The RAMdisc files themselves 
begin in RAM page 1. and grow 
upwards through RAM pages 3, 

4. 6 and 7 (care Is taken to 
ensure that RAMdisc tiles do not 
collide with the catalogue 
stack). To avoid any problems 
with this strange page 
numbering, ail addresses In 
RAMdisc are "page-coded". This 
means that one register will hold 
a page-code, while another 
register-pair will hold an actual 
physical address. These page 
codes are 0. 1 2, 3 and 4 
sequentially for RAMdisc tiles, 
with page-code 5 being the 
conventional notation for normal 
(48K) RAM. 

Channel ‘R’ 

We shall coll our new channel 
"R". which stands for RAMdlsc 
serial-tile This is nol to be 
contused with the ROM's internal 
"ft" channel, which is used for 
inserting bytes into normal (48K) 
dynamic RAM. 
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H CHANNEL INFORMATION BLOCK 



m 



IX 


+ 


00* 


R_0UT 


Address of RAMdisc file output routine 


IX 




02; 


R_IN 


Address of RAMdiac file input routine 


IX 




04: 


R_NAFE 


Name of channel (*» "R"), 


IX 


+ 


05* 


R_IDEN 


New cliannel identifier (= I2)4h). 


IX 




07 1 


F_CLQSE 


Address of RAMdisc file close routine 


IX 


+ 


09; 


E_LEN 


Length of channel information bloc x ( = 


IX 


+ 


0B; 


R_CHBYTE 


Pointer into buffer. 


DC 




0B: 


R_CHRKC 


Record number within file. 


IX 




0E: 


RCHNAME 


Filename. 


3X 




19: 


R_CHFLAG 


Various flags* defined as follows ; 



C=B7D4), 



{* B960). 
021B). 



Bits 7 to 2: 
Bit It 
Bit 0: 



IX + 


19: 


R_R0CLEN 


K + 


IB: 


R_BUFl ER 


ftfur* 1 



Not used. 

Set if End -Of -File at end of record* reset otherwise. 
Reset for a READ file; set for a WRITE file. 

Length of record within buffer. 

Buffer storing current record. 



Internal-channel- R” 1$ quite 
Interesting in fact, tt Is 
permanently attached to stream 
minus-once, so to use It from 
machine code all you hove to 
do is select stream minus-one os 
the current slream [by loading A 
with ff and calling address 
1601h), It is impossible to use 
from BASIC Prior to selecting 
stream minus-one the system 
variable CUR must be made 
to point somewhere into 
dynamic RAM, Printing fo stream 
FF will then insert characters into 
dynamic memory at the point 
indicated by (K_CUR). 

Our new channel is also 
called "IT. but its use is much 
more exciting — and of course it 
MAY be used from BASIC 

We require a channel 
information block over VaK In 
siie Most ot this is in tact o huge 
0200h byte buffer, For reasons of 
speed, the butter is used most of 
the time with RAMdisc itself only 
being accessed once the end 
ol the buffer is reached, it is ot 
course important to realise that 



the location of o RAMdisc file is 
not constant — it may move 
either If another file is erased, or 
It more bytes are Inserted into 
another RAMdisc serial file This 
means that the tile has to be re- 
located every time we wish to 
read or write info it, To save lime 
we make use ot a temporary 
buffer virtually oil of the time 

Figure One shows the actual 
organisation of the channel 
information block tor our R 
channel. Note that R__CHREC 
R RECLEN, and bit one of 
ft _GHFLAG are used onty it the 
file is a READ file. The remaining 
variables are used for both types 
ot file. 

To interlace with BASIC an 
example machine code 
program Is appended to the 
end. Essentially, a RAMdisc serial 
tile may be opened by loading 
the A register with the stream 
number ot the stream to be 
opened, whilst the actual 
filename Is stored In the system 
variable N $TR1 at address 
5B67, and then calling the label 



R OPEN, Four additional entry 
points are Included, labelled 
OPEN. 4, OPEN 5. CLOSE 4 
and CLOSE - 5. Calling 0PEN_4 
will open a RAMdisc serial file 
called "FtLEI" and attach It to 
stream lour. Similarly, calling 
OPEN_.5 will open a RAMdisc 
serial tile called "F1LE2" and 
attach if to stream live The 
routines CLOSE 4 and CLOSE .5 
wilt ol course close these new 
channels. 

This means that the new 
channel may easily be used In 
BASIC Take a look at Figure 
Three It contains a BASIC 
program which demonstrates the 
RAMdisc serial files ot work, first 
as WRITE tiles, then as READ tiles 
Try It — you may be surprised at 
how tost It all works. 

Ot course you won't always 
want your Hies to be colled 
"FILEf 5 or "FILES", and you won‘1 
always wont to use streams tour 
or five That is why the more 
general entry point R_OPEN Is 
included, which, as has already 
been stated, requires that A 



CATALOGUE INDEX INFORMATION 



IX 


+ 


00: 


IX 


+ 


OA: 


IX 


+ 


OD; 


IX 


+ 


10; 


IX 


+ 


13: 



SF_NAME 
Sf_3TAnT 
SF_LEN 
Sf^EKD 
SF FLAG 



Filename, 

Page-coded address of start of file. 

Total nurrber of bytes in file, including header info. 
Page-coded address of byte beyond end of file. 

Reset unless catalogue information incomplete! 

(ie react normally). 



figure 2 
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STREAMS 

AMO 

CHANNELS 

contains the streom number, 
and (N STR1) contoins the 
filename (with trailing spaces if 
required] You will have to write 
your own machine code 1o 
patch any other combination 
into BASIC utilising this routine. 

The potential for streams and 
channels Is limitless, it is 
theoretically possible for 
instance, to hove a channel 
which utilises a RANDOM 
ACCESS FILE, or INDEXED FILE, in 
RAMdisc — though fhe program 
would have lo be much more 
complicated. I have shown you 
enough of the potential use for 
streams and channels to whet 
your appetite a Utile, and there I 
shall leave you. if demand is 
high enough, I may return with 
more. Good programming 
everyone, and may the force be 
with you. 



1000 ft EK WRITE FILS DEMO 

1010 RANDOMIZE USH 47713 s ft Eft OPEN #4, ,r S JILE1" 

1020 RANDOMIZE USR 47720: REM OPEN #5»"H_EILE2" 

lOJO FOR I = 1 TO 512 

1040 INPUT fRIffl* I 

1050 HUNT #4; 2*1 

1060 HUNT *5tI*I 

1070 NEXT I 

1060 RANDOMIZE USR 47736: REM CLOSE *4 
1090 RANDOMIZE USR 47740: REM CLOSE *5 
1100 REE READ FILE DEMO 

1110 RANDOMIZE USR 47713: REM OPEN #4, "R_FILE1* 
1120 RANDOMIZE USR 47720: REE OPEN *5,"R_FIL£2" 
ItJO FOR I ■ 1 TO 51? 

1140 INPUT *4; A 
1150 INPUT #5;B 
1160 PRINT A, B 
1170 NEXT I 

1190 RANDOMIZE USR 47736: REM CLOSE # 4 
1190 RANDOMIZE USR 47740: REM CLOSE *5 
1200 STOP 



Figure 3 







ERRATUM 

In OPEN_NEW at address B06D (Streams and Channel® Part Two, January Issue, page 68) 
there is an instruction missing. The instruction is POP BC (hex code Cl). It should 
be the eleventh instruction of the routine, occurring between OF C and JR Z,0PEN_NEW_2, 
Sorry about that. 



figure 4 
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WARGAMES 





Gordon Hamlett reports 
from the front . . . 

"■“he number of worgames 
available for the home 
computer has escalated 
considerably over the last 
couple of years. There are 
several reasons why the micro 
version of a game is succeeding 
whereas its fractional bo*ed 
game' counterpart had only 
limited appeal 

The obvious benefit that a 
micro oilers is that you don't 
need a second person If you 
wont fo play a game. Then, 
there is no need to set up 
thousands of counters on a 
board or work out combat 
results from a set of complicated 
tables The drudgery is alt 
handled for you On rhe debit 
side, computer worgames ore 
not yet os sophisticated as Their 
original counterparts although 
the balance is shifting and, as l 
will point out later, there are 
certain advantages in play- 
ability to be gained on the 
micro 

Three games have appeared 
tor the Spectrum in recent weeks 
and all three otter the budding 
strategist something different. The 
first of these games is Samurai 
from CRL (£9,95), This is a one 
player game wiih three different 
scenarios and three difficulty 
levels. 

You take the side of a small 
band of warriors, trying to wipe 
out an enemy force of assorted 
temple guards The game is icon 
driven and starts with you 
selecting your initial lorces. You 
have so many points to 'Spend' 
and each type of warrior costs a 
varying amount There are tour 
types to choose from — Ash I gar i 
or tightly armoured troops, the 
traditional Japanese warrior ihe 
Samurai, a mounted Samurai 
and the deadly Ninja 

The mechanics of the game 
are very simple and are 
basically move and fight. Ninjas 
must be carefully managed as 



they ore the only troops who 
can attack from a distance and 
should be used very much in hit- 
and-run tactics. 

Samurai Is by far the simplest 
of the three gomes and wifi 



appeal more to the novice 
Beware though! To ail intents 
and purposes, Samurai is the 
same game as Swords ol Bone 
from CCS and it Is probably not 
worth getting both. 

Battle of Britain 
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Moving forward a few 
hundred years brings us to 1940 
and PSSs Battle of Britain (£6 95). 
Hitler had commanded Goering, 
his head of the Luftwaffe, to 
destroy the RAF prior to a 
planned invasion of Britain. Due 
1o the RAF 's meagre resources, 
just about any lactic would have 
worked provided the Germans 
had maintained it. In practice, 
Goering decided that Ns 
methods weren't working and so 
switched his forces to nighl 
bombing major cities 
Horrendous though the blitz was, 
there was no way It was ever 
going to destroy the British 
planes tor the simple reoson that 
the Spitfires and Hurricanes 
never flew at night! 

There ore three main 
scenarios for you to fry. The 
training game gets you used to 
commanding the forces at your 
disposal by simulating a light 
raid. In Blitzkrieg, the Garmons 
throw everything they have at 
you but oniy for a period of one 
day. Finally, there is the much 
longer campaign which is 
played over thirty days. There 
are also optional arcade 
sequences in which you con try 
shooting down Me ssersch midis 
from the comfort of your own 
mess room. If you choose this 
option, how well you do in your 
own personal combat directly 
afiects the outcome ot o 
particular battle. This is fine for 
arcade tons but those of you 
only interested in the strategy 
elements should leave well 
alone 



The gameplay depends on 
you making a lot of very fast 
decisions. As the German forces 
Start to appear, you must 
scramble squadrons fo intercept 
them. After combat or a 
prolonged patrol, a squadron 
must be landed In order that it 
can refuei and reload. Failure to 
monitor the status ot your 
squadrons will result In them 
becoming dispersed and un- 
available to you for a period of 
time. Airfields closing because 
at the weal her add to your 
problems. 

Again, a fairly simple game 
fo play but as any one who has 
ever tried to juggle will tell you, 
it Is very easy to throw a tot of 
balls up into the air at once It is 
o different matter to keep them 
there 



The final game this month is 
Vulcan (£695) from CCS- This 
simulates the Tunisian campaign 
ot 1942-43 and Is by (or the most 
detailed ot the three games on 
offer. Control however remains 
straightforward and Is all menu 
driven. 

There ore five different 
scenarios designed fo last 
anywhere from half an hour to 
sixteen hours You can choose to 
play either the Axis or the Allied 
forces and the game can be 
played against either a 
computet or human opponent. 
The 128 version otters several 
other options including a 



debriefing mode several 
historical 'w ha Mf variations and 
no need to reload any data 
after every game (necessary on 
the 46 K Spectrum due to 
memory restrictions). 

One feature not available on 
board war games tor obvious 
reasons is that ot hidden 
movement by the enemy. Enemy 
units are only discovered literally 
when you bump into them. There 
ore several ways of moving your 
troops Normal movement, 
assault and travel Assault 
means that a unit will go all out 
to gain its objective whereas 
travel is very defensive — you 
can move only along roads (at 
double speed) bui are very 
vulnerable to attack. You can 
also choose fo hold O position 
or fortify it. 

Terrain plays an important 
part in the game Not only does 
It affect the rate of movement, 
but also how well o unit con 
attack from or defend a position 
Combat is decided by many 
factors Including the strength ot 
a unit, how well It Is supplied 
and the weather. Supplying your 
units is a vital element In your 
strategy and you should also 
make good use of any air power 
that you have, either to deliver 
on air strike or reconnoitre as 
you fry to discover the enemy’s 
positions. 

Vulcan is very well presented 
with an excellent instruction 
booklet giving players hints and 
the historical background to the 
campaign. Highly recommen- 
ded to serious strategists. 




Vulcan 
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ADVENTURE 




Peter Sweosey having 
some problems pigeon 
holing this month's 
unusual adventures. 



^unny old month: none of the 
gomes for review Is entirely 
conventional Imagination - 
another cheapie from prolific 
author Peter Torrance — is four 
mini-gomes in one — yet is the 
closest to conventional. 

The Growing Pdtns Of Adrian 
Mole is another Level 9 multi- 
choice adventure. In the post 
these have been bought to us 
from Mosaic but this time the 
game comes courtesy of 
Richard Branson's Virgin Games 
— Mosaic billed as "producers" 

I hope this continues as a 
partnership; while Mosaic have 
been responsible tor some 
commendably unusual 
licencing deals over the past 
tew years, their advertising has 
been for too subtte for the 
games to achieve the high sales 
they deserved. 

Third curiosity Is The Inherit- 
ance from the cross-Channel 
software invaders at Jntogrames. 

If Is so hard to classify. I almost 
reviewed It elsewhere In the 
magazine But while it's not 
straight adventure [no text Input, 
nor much to read), nor Is It really 
an arcade gome (no finger- 
reactions needed) In the end. I 



decided categorising games Is 
a bit futile anyway — so I 
reviewed It here 

Talking of Frances finest, 
Iniogrames hove a very interest- 
ing product lined up tor release 
soon. Murder On The High Seas 
is a complex adventure 
featuring 40 characters, includ- 
ing suspects to question, but 
what especially appeals to me 
l$ the packaging, Included with 
the game will be evidence — 
such as cartridge cases, hair, 
newspaper cuttings, ink — which 
you can examine when It's 
referred to In the game Such 



packaging adds greatly to the 
atmosphere of an adventure 
and is standard with games from 
Intocom (the world s leading 
adventure writers — unfortu- 
nately only tor disc based 
machines), and quite common 
among American companies. 

But Spectrum adventures hove 
virtually never seen anything like 
it. The closest attempt was the 
original release of Valkyrie 17. 
where you were given some 
documents, a stylish bodge and 
audio messages, containing 
Information vital to Ihe game's 
completion. Runeslone has a 




Intogramvt providing tfc* du*i 
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map and shod story, while 
Rainbird's recent adventures 
included short novels* but these 
are nowhere near os exciting os 
whal Intocom normally offers 
(with their recent release leather 
Goddesses of Phobos, tor 
example a scratch and sniff 
card was enclosed, tor reference 
at certain points in the game, 
along with 3D glasses to read a 



special comic}. Let’s hope 
Infogrames set a trend . . . 

Users ot the Graphic 
Adventure Creator will be 
interested to learn that Incentive 
has published The GAG Adven- 
ture Writers Handbook" as a 
supplement to the manual, It 
resembles a club fanzine but 
contains useful Information: there 
are clearer explanations of the 



program's more complicated 
functions, guides on how to use 
the program best and notes on 
some of its foibles 

There’s also a short but 
excellent introduction on how to 
write a good adventure, 
covering similar points to the 
ones I often expound on these 
very pages. The handbook costs 
£1.25 from the Incentive address 




E L P L I N E 



Starting this month with 
Ramjam's highly recommended 
but tricky Terrors of Irani©**. 

Both Mike Pulpher and Keith 
White ore being foxed by the 
fonglizard. Simply follow your 
country code: CLOSE GATE 
behind you. To catch the dog, 
Keith, you must PART the brothers. 
Make one lake the sack to the 
side of the Temple, and PUT 
SACK INTO HOLE. Then make the 
other enter the temple, CLOSE 
DOOR and attempt to CATCH 
DOG The mutt should run 
through the hole in the wall — 
straight Into the sackl As for the 
well, SHINE LANTERN down It to 
see the rungs. Get Lobo to fetch 
the Tempte door, and drop If 
down the well. When Scorn 
climbs down he will find it has 
broken Into planks, which can 
be used 10 build a bridge 
across the river. 

2zzz is not the sort of noise 
you should make when reading 
this column, but it is the title of a 
somewhat unplayable Master- 
tronic cheople Miss L. V. Burton 
from Clapton cannot board the 
bus having passed the 
crocodile even though she has 
the bus stop sign. A question ot 
precision vocabulary, I suspect. 
ERECT SIGN, STOP BUS and GIVE 
MONEY 

Stephen Lawrence cannot 
find the magic scissors or the 
key in port three of Bored Of The 
Rings. ENTER FORGES to find the 
latter, while the former are found 
in the bor, w from the headless 
statue (you'll have to kill the 
Kremlins first). 

Dead End Quest 

Nell Talbott Is flummoxed by 
Melbourne House's rather good 
Mordon 1 ! Quest (or Is it Master- 
ironic's now?). In the deserted 
beach he wants to stay under- 
water. Head out and CLIMB INTO 
boat go down and, as you 
suspecled, you'll find an 
aqualung. Then, to prevent suffo- 
cation, N.N.N.$EJU$EAN.E and 
FILL AQUALUNG Progress In this 
sector will find you the spray 
paint you need in the future: 
you'll also find someone who 
wants that newspaper you asked 



about (though how It doesnl go 
all soggy Is unexplained). The 
keypad combination, Incident- 
ally. is 8675. There's no need lo 
unlock the doors In the Roman 
villa, indeed there's no need to 
enter It, at least not to complete 
the game 

Andrew Me Master wishes to 
pass the television camera In 
Se abase Delta. You need to 
throw a pancake at it! How do 
you make a pancake, you cry? 
You'll need the hen's egg (blow 
a chewing gum bubble to wake 
the poultry), and the bowl, which 
Is on the conveyor belt If I 
remember rightly. Examine the 
kitchen shelf and take the Hour 
from it, then open the fridge to 
find the milk. MAKE PANCAKE. 
COOK PANCAKE. GET PANCAKE 
(how you manage to carry It 
around without Ft falling to bits 
or sticking to your hands Is not 
explained — realism Is not a 
strong point In this gome). 

Marcus Beer wishes to kill 
Stripe in that anarchic 
adventure, Gremlin*, having 
already blown up the store As 
the gas exploded, the nof-so- 
cute one should have rushed 
away and knocked you over. So 
FOLLOW STRIPE and he'll lead 
you to the swimming pool. You 
should have drained this earlier, 
so when Stripe dived in to repro- 
duce he will have knocked 
himself out, GET the unconscious 
fiend, head UP then go east. 
Dawn will break — and you 
know how gremlins hate light 
... To rescue Antman in The 
Hulk, llrst PLUG EARS. HOLD NOSE 
and CLOSE EYES. Then GET ANTS, 
north twice to the underground 
room, go through the crack and 
they will attack Ultron. As for 
Valkyrie 17, If you go lo the 
Carpathians In the taxi, you 
won't be able to pass the guard. 
However, where to really go in 
the taxi, is answered by solving 
the other problem Marcus asks 
about — how to use the 
telescope. You need to INSERT 
RINGPULL in the slot, then TURN 
TELESCOPE for your destination. 
[The ringpull comes from the 
con in the fountain — kilt the fish 
with the liquid). 

Gremlin Gripes 

Help for Simon Fuller with the 



some game: to steal the lamt* 
lust take It. then give the butcher 
that small lead box from the 
bedroom safe (you know, the 
one with the glowing stuff In it). 
Simon also asks for help with 
about a squllllon other 
adventures, so here we go In 
Project X. The Microman he 
cannot escape the car: CLIMB 
SEAT BELT, WINO HANDLE and OUT 
(toke the lighter lirst). In Dracula 
Part Two (I hope you're over 15. 
Simon) progress from the first 
location Is obtained like this: 
LOOK AROUND, LOOK OLD 
WOMAN and LOOK EYES, Take 
what she otters you. but hide It, 

In The Final Mission. Simon wants 
to avoid the slime In tact, 
dealing with the green stufl will 
solve you another problem if you 
prepare properly Take the straw 
(from the northern corner of the 
large cell) and use It to fill the 
one Inch gap at the bottom of 
the door. Making sure you hove 
the soap (from south of the great 
pillared hall), go to the chamber 
with the rising, damp breeze, 
and head up into the cubby 
hole Walt until you hear a 
splintering sound, then DROP 
SOAR Not only will the slime 
have been cleaned up but it 
wilt have smashed the door for 
you! As for the native woman in 
Espionage Island (a game 
banned by W.H, Smith for one of 
lb responses!), you must give her 
the beads 

Simon asks many more 
questions* but space ts running 
out. so we'll save those for next 
time 

Peter Sweasey far Poet 
Laureate 

'If you're stuck In a gome 
And your hair's all tom out 
Then remember my name; 

Just give me a shout! 

Fill In the coupon 

It's os easy as pie 

Send it to Mlndplay (well you try 

thinking of a rhyme for coupon! 

And to solve ! will fry." 

(Er, l think you better stick to 
reviewing, Sweasey — Ed). 
Philistine) A few rules: British 
correspondents, please enclose 
a stamped, addressed envelope 
if you want a personal reply 
rather than wait some months for 
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the magazine to come out II 
you are writing from abroad, just 
enclose on envelope — i'll add 
the postage I try to respond 
within two months but I can fake 
longer (on the other hand, you 
might receive an immediate 
reply). I ONLY DEAL WITH 
ADVENTURES, Nof arcade games; 
nor technical problems (write to 
Crosswires about those); nor 
arcade adventures (Gargoyle 
games included, not even 
Heavy on The Maglck). Please 
put the name at the gome 
you're writing about on the bock 
of the envelope. And PLEASE 
don't write letters asking for 
general solutions — ) just don't 
have time to write ihese out for 
everyone [They can be 
obtained, however, from good 
adventure clubs) Finally, l don’t 
advise you write to me with Level 
9 problems. Their hintsheets are 
really much better than anything 
I could otter, so any Level 9 
questions come way down my 
list of priorities. 

The address for problems, 
critical appreciations and otters 








Titter 






Company: 






Problem: 


















1 con help solve-. 






Name; ,*™*™«* 






Address: 

















for publishing rights Is: Mindplay, many other magazines solve 
ZX Computing. No 1 Golden your problems like this AND keep 

Square, London W1R 3A& How you culturally entertained? 




THE GROWING PAINS 
OF ADRIAN MOLE 

Virgin 

£ 9 . 9 $ 



Like ihe lirst Mole game (pub- 
Mshed some time ago), this has 
been programmed by Level 9 
and is in a very similar style [the 
one also used lor The Archers) 
Jusr in case you've been spend- 
ing the past lew years with your 
head in a bucket. Adrian Mole 
is an angst- ridden teenager 
who thinks he's a trendy 
intellectual (In loct he's naive 
and, (rankly, square), has 
squabbling, unemployed 
parents and loves precocious 
Pandora. The phenomenally 
successful books (which 
spawned high -rating television 
series) were In diary lormai 
(which ihe game retains). The 
Growing Pains sees Adrian with 



'O' Levels approaching, and is 
set around 1902-3. the time of 
Ihe Falklonds war 

The game is in tour loads 
each dealing with several 
months ol Ade's life Excerpts 
from hi i diary scroll up (there 
are some graphics, but ihey're 
well down to Level 9 s abomin- 
able standard, abstract beyond 
belief and best turned oft) unlll, 
otter certain situations, you must 
choose one of three options os 
to who) Adrian can ao This may 
well hove Ihe effect ol causing 
more options to appear, as a 
whole sub-plot is pursued The 
aim Is to make Adrian as 
popular as possible (theres a 
percentage scare and a 



rating); or you could try to do 
the opposite! 

I don't think you'll under- 
stand this game if you know 
nothing about Adrian Mole, as 
there's no explanation in the 
instructions about who the 
characters you'll encounter ore 
You don't have lo be a Mole 
fanatic to appreciate the game 
though; I'm certainly not. yel 1 
enjoyed il. 

I ihmk tons of the book will 
enjoy the game due to the 
chance to make Adrian act 
diiterenlly from the way he does 
on page However, this meons 
programmer Pete Austin has 
had lo add totally new situ- 
ations (the results of different 
choices); untortunoiely some of 
these are not at alt In the style 
of the book. What really 
annoyed me was his total dis- 
regard for the book's scrupulous 
period setting (II is a diary, after 
all), I wosnl very far from 
Adrian's age m 19S2. so i was 
quite nostalgic at Sue Towns- 
end's references to events such 
os ihe start ol breakfast tele- 
vision (setting the alarm exira 
early!). Then it's ruined with a 
reference to Dirty Den (East- 
Enders began in 1985 lot good- 
ness sake!); Or giving the option 
to see Jaws or Superman at ihe 
cinema (both were films of ihe 
seventies that wouldn't have 
been playing In 1982) Mr Austin 
should have done what all 
good authors do - research 
what he's writing about I was 
also puzzled at some of ihe 
changes he made to Sue 
Townsends original text. While 
tight memory obviously 
revents the computer version 
eing Identical, in some 
instances Pete Austin has 
changed iitfie details — like 
who said what, or a person's 
reactions — yet not made the 
diary entry noticeably shorter. 
Why? What gives Mr Austin Ihe 
right to tamper with what many 
feel Is g modern classic? 



A$ I just hmted, the major 
problem with the transition from 
book to game is that due to 
memory restrictions, the text is 
severely pruned, This meons 
many d ihe tittle observations 
are lost, along with much of the 
detail (such as letters), yet it was 
this detail which I liked so much 
with the book. You could read 
the book while playing the 
game, bui that seems a point- 
less exercise l can't help leeling 
this project should never have 
been attempted on cassette — 
disc should have been used 
[even it a Spectrum version was 
thus mode Impossible), and the 
complete book ironsferred. 

One of ihe problems with 
The Archers game was contra- 
dicting storylines — a character 
you had sent away would 
immediately reappear This 
doesn't happen with Adrian 
Mote mostly because lew of the 
decisions are of long term 
importance H Ihls game was 
more sophisticated, one 
decision could utterly alter ihe 
rest ol the adventure parts of 
the plot being mode com- 
pletely unfeasible Again, a 
possibility If disc had been 
used 

As with The Archer* Growing 
Pains has questionable dura- 
bility, si nee after playing several 
limes you'll have seen oil it has 
to otter. The game is a fun exten- 
sion of the books, and should 
ofter some entertainment, But I 
(eel that because It was Impos- 
sible to do full Justice to the 
original text (ie print it all), the 
project should not have been 
attempted 
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IMAGINATION 



Firebird 

£ 1.99 




YOU er« in * SPRCC ROD the 

EDGE Of the UNIUERSE Which 
stretches No r t h , sou t h , El & t , Ut * t 
Up , Down , Me r e ,Th* r a end 
everywhere ,you can also see a 
GRAB ARM j • SPRCESU XT floating 
in SPACE f m UIEUXNG WINDOW 



X 

n 



3 

9 

t- 

J 

» 

a 

I 

% 

> 

\ 

t 

J 

i 

* 

I 

\ 

i 










With a title like that, Firebird ore 
lettln© therrtsetves up tor 
crtHctem. Indeed. I was going to 
siart this review bv reMing you 
how utterly devoid this product 
is of any original and CreolLve 
ihoughi — but then I discovered 
on endearing and unique 
feature, which made me title a 
little more justified than 1 first 
thought 



The gome starts with you 
sitting in front ol your computer: 
you insert on unlabelled disc 
(somewhat unlikely with the 
Spectrum but never mind) pur- 
chased from a bargain box 
and are presented with a 
choice of tour games. Choos- 
ing one of ihese - o space 
adventure, war game pftald 
Over Margofe"), a fantasy 



THE INHERITANCE 

Inlogiomet 

£ 9 . 9 $ 



I hung j ore 1 poking bleak for 
penniless Refer when sudden fy. 
a loner arrives: fits a uni has 
mode him sole heir to her vast 
lortune However, to gain it, he 
must make o million dollars In 
Las Vegas m a single nlghf. In 
gome one of this ihree-parier, 
you must escape your a pay- 
ment block, having first satisfied 
the numerous fellow inhabitants 
who want The return of items you 
borrowed from them. Rjrt two is 
set oi the airport, while port 



ihree is in las Vegas itself, where 
you con participate in several 
gambling games (fruit 
machines, craps, etc) in your 
quest for the magic million 
Control is via a roving (and 
sometimes flickering] cursor. 
With this you can pick up 
objects open doors and move. 
This gives an endearing sense 
of real exploration. The 
graphics are large, colourful 
and generally rather good. You 
encounter various characters. 




f t f :> t Offtr , g 1 W f- fil - fc> 

you bo r f o m ± d *' r o m iw 
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adventure ("lords ot Hall Past 
Ninel and a platlorm arcade 
gome - draws you into the 
screen. (A recap for I he con- 
fused: this Is tour mini-adven- 
tures in one). Pinching your orm 
brings you bock to reality. 

In an age where single 
games are using several loads 
in order to provide more game- 
play, several games In a single 
load seemed a strange idea 
Necessity of memory means 
each has only a handful ol 
locations. What prevents me 
Irom utterly slating Imagination 
is thot you are not supposed lo 
play each game as an Indi- 
vidual adventure rather move 
constantly between them, 
faking objects tram one game 1 
to another This gives the prob- 
lem solving an engoging new 
angle 

otherwise, Imagines ion Is 
unsatisiactory. Its WRITTEN by 
R&fer TORRANCE (Seabase Delta 
etc) which means the return OF 
those IRRITATINGLY random 
CAPITAL letters in the TEXT It 
bears all the other hallmarks of 
his adventures, most nolably a 
sort of childish feel, as it were 
written by a twelve year old: 
simplistic text, laughably un- 
sLibtle clues generally weak 
humour. Gut Imagination also 
leaiures ihe other Torrance 
trademark; entertaining and 
sometimes ingenious punies 
Then again, this plus point may 
be outweighed lor you by a 
number of further faults The 
vocabulary seems painfully 
small (and there are no single 
letter abbreviations lor LOOK or 



all well drawn in cartoon style 
who utter stilted dialogue (the 
translation from French shows 
unfortunately): their mouths ore 
animated — impressively — to 
show this There's very little text 
except their co pi ions 

The Inheritance has many 
genuinely original touches 
and is cleverly designed. Un- 
fortunately, the gameplay is 
weak. The characters' mouths 
take ages to recile speeches 
you've already read countless 
times before so you become 
bored The tasks are mostly 
repetitive and ledlous - 
especially making the money 
In the final part (the gambling 
machines are entirely based on 
luck — hardly enthralling tests 
ol skill). At some points yog ore 



INVENTORY — virtually Inexcus- 
able), and what you can do is 
1 1 ml led - largely, only ihose 
actions necessary to complete 
the game emote a response, 
which I've said countless limes 
before is poor adventuring. But 
not only ate you unable to do 
much, the messages which tell 
you so are aggravating and 
long winded, along ihe lines of 
Well you con IMAGINE that 
but you cant do it” 

Like Torrance's Apache 
Gold, reviewed lost month, this 
.is GACed - and 1 still think 
Quilled games are far superior 
The graphics ore mostly dull 
and do not enhance the game 
in the least. Of course they 
might seem betier ll the presen- 
tation was not so dire. Glaring 
white background with black, 
normal Spectrum lettering (so 
the CAPITALS stand our even 
more), and sloppy looking rnpul 
lines GACed games also have 
more sluggish response times 
and scrolling. 

Imogmaiion is cheap and 
fun to solve — but It's truly primi- 
tive Surely Specfrum adven- 
tures can be more sophisll 
cated than this — even ol 
budget price? 



required la sit there and do 
nothing lor aver a minute The 
game system (ie the roving 
cursor) has great potential - 
but sadly The Inheritance 
doesn't use It. Nice try. 
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FABRIC RIBBON RE-INKING 
^nttoduetory Offer* 
fl.SO 

Send ri tbom a prepayment Ip 

ALAODINK, (Oept 2 %C) 

4 Hurhur Cremnl. EyimoutN, 
Bf rwicMhlrc, TD14 SAP 
T#h OH 07 W945 
S## NEWS ZX April 1H7 



WANTED 



M ApE SQ«F SPEC T HUM CeNC# 

Simp i # Cowipuier Con troll# r ■q.i 
M acbinary and Modal* U«nfl yfipr Sint4#ir 
SpaotriAfn 
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f*eJilftle Prototype Blair runfVjnp t>u* , tnrat 
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WANTED: YOUR non working 
Commodore Computers and 
equipment for cash Fmg OMR 
ElecifOmcs, Bradford (02741 
SS28S2 
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WARNING NOTICE 

A dvemse merits placed in this magazine are to be in strict compliance with our standard conditions (copies of which 
conditions are available on request) and on the clear understanding that the advertiser warrants that his 
advertisement (s) does not infringe any copyright or condition of sale of any interested party in the advertised 
product 

Further, the advertiser indemnifies the proprietors of this magazine in respeci ol costs, damages, or any other claims 
brought against them as a result of legal action arising from the publication of the advertisement 

Any breach of these terms or the said conditions may resull in prosecution ol the advertiser by the proprietors. 



SOFTWARE 



HUMPHREY SOFTWARE 
TWO PROGRAMS 

IUPFA HANDICAP; Tft* connaiiMuf 
fPtifhfl tft*i win f*y la* ft**1P 

Full inUriucTiCHrit »nd 
i$n* 

ONLY 

*ftl A FIND; T ry io *in* your 
Pp0&n*nT| thip* tmtnrv ft* o*1*vcMjr* 
ftul wile h c^it for I ft* minn 1 One-Qf t*o 
piiytri m$r\y Ift* tgtfl 

ONLY «.« 

SPECIAL OFFER 

BOTH PROGRAMS AT ONLY i 1 1 *S 

INCL 

HUMPHREY SOFTWARE 
1 Rkhftfd Andfrum Court. 
Wt>r ton Raid, London 5 E 14 5 EJ 
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QL/SPECTRUM UTILITIES! 

Wide range of business /practical 
programs available Sai me tor 
details (state Micro) SO Micro- 
systems (ZX) PQ Sox 24 Hilchm. 
Hens 




FOUTRA* 77 $ COMPILER lor 

48K Spectrum for iusl £T & Send 
cheque to Mira Software 24 Home 
Close Kifcworlh, LeiCS LES QJT Or 
write for further information, 
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SPECTRUM GAME REV 




was obviously there to produce 
an upgraded version 
appropriate to The wide open 
spaces of the 128 s memory. It's 
pleasing to report thai CRL hove 
done a good job in upgrading 
the original with o bigger gome- 
play area on the planet surface, 
improved graphics, more 
atmospheric pictures Ol building 
Interiors and a lot more 
information available oi sites lake 
the library and time vault. 

For those unfamiliar with the 
48K version. Tau Celi is a 
sophisticated shoot-em-up of 
great complexity calling tor a 
degree of strategy along with 
some determined lapping The 
plat centres on GaF Corps efforts 
to recotonise Tau Celt III Vou as 
pilot of a "skimmer" spacecraft 
must shut down the fusion 
reactor in the capital city 
have been few and far between Centralis. Pitted against you are 
and "enhanced" versions of 4BK ail manner of robot controlled 
gomes have often been dis- defence systems, 

appointing, applying cosmetic The action lakes place on 

graphic touches but not really and above the planet surface. If 
exploiting the memory increase you can successfully dock with 
With Tau Ceti. a game that a building you can gain access 
seemed to cram an enormous to valuable information; Hying 

amount into 48K. fhe potential your crofi through an airlock to 



reach a docking bay requires a 
steady hand on the joystick 
Tau Ceti requires dedication 
to be en|oyed to the full, but the 
shoot-em-up element supplies 
enough instant gratification to 
pull you into the game proper, if 
you like games that yog can 
become thoroughly absorbed 
in, Tau Ceti fits the bit! and if you 
are a new Spectrum 128 owner 
it's a must. Whether the 
enhancements moke it worth' 
while buying a 128 version if you 
already have the 48K game is 
debatable and depends mainly 
on how enthralled you were by 
fhe original. Tau Ceti. The 
SpecioT Edition, more than 
justifies its £9.95 price tag and 
gives a foretaste of what this 
virtually unexplored machine 
may be able to do when 
pushed to Its limits. 



When you’ve crammed 
a whole planet into 48K 
what more can you do 
for the 128 version? 



Tau Ceti (The Special 
Edition) 

CRL 

£9,95 

128/+2 only 



m-totfr mime* 
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This new up-dated version of Iasi season’s best 
selling official FA Cup Football incorporates 
every league club's form for the 1966 season as 
wdl as new manager's questions to test your 
Judgement. 

FA Cup Football 87 O a text based simulation 
of the FA Competition that allows you to take 
10 teams to success. You make decisions about 
tactics during play and answer which 
contribute to your teams victories. 

The game has been developed with the full 
endorsement of the Football Association and 
the form that gives such realistic results has 
been provided by sports writer Tony Williams 
(author of the Official FA League and Non- 
League Directories 

Available for Spectrum 48/128, Commodore 
64/128, and Amstrad CPC computers. Ail 
versions are on cassette only and cost £7 95 
Available from all good software shops from 24 
February 1987 or directly from Virgin Games 



Spectrum 48/128 
Commodore ii ''128 
Amstrad CPC 



£7,9S 

£7.95 

£7.95 



Please tKfclhe version you require and send ihn tear-off 

Virgin Cssmei Mail Order, UA Vernon Yard , 
Porto belio Road , London W 11 2DX, 

Mate cheques or crossed postal orders payable toVirgm 
Ganin Limited Please :1o not BOM notes or corns 



MONEY ENCLOSED 



NAME 



ADDRESS 
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Grange Hill (g) Phi! Redmond Enterprises Ltd 



GRANGE 



THE GAME 



Victory House, 
Leicester Place, 
London, WC2H7NB. 
Telephone Of 439 0666 



Available for Spectrum, 
Commodore 64 
and Amstrad: £9.95 







